

U. S. Air Force’s New 


ALBATROSS 


Ask any air rescue pilot and he’ll tell you rough 
water landings are the rule, not the exception. 
That’s why the GRUMMAN ALBATROSS, de- 
signed for rescue work and other operations on 
the open sea, has the ruggedness and stability 
to operate in ocean-high waves. 

The ALBATROSS is the newest member of 
the GRUMMAN family of famous amphibians. 




NEW! 



UAI I 


HOLDS WITHOUT SEIZURE 
AT I200°F. 



Self-locking Elastic Deflection protects against 
VIBRATION! permits INTERCHANGEABILITY! 


and similar installations create strength 
and seizure problems in ordinary fasten* 
ers— problems that are solved by ESNA's 
New Z-1200 Hex and Anchor Nuts. 

These new nuts shown above i 


tail cone flanges of the General Electric from bolt te 


ESN A Z-1200 Nuts— like all Elastic 
Stop Nuts— are designed for rapid field 
service replacements to simplify mainte- 
nance. They are self-locking anywhere 
stud without frictional aid 


it pressure. 


peated use at 1200°F. They are readily spot. We'll supply test nuts— F ree, ir 


removed . 
damage the threads. 

Further, the elastic deflection 
built into the Z-1200's locking- 
beams makes them re-usable— 
interchangeably . . . because 
exact design assures locking 


perimental quantities. Or. i 
further information, write for literature. 
ElasticStop Nut Corporation 
of America, Union. New Jersey. 
Representatives and Agents 
are located in many principal 



HIGH TEMPERATURE NUTS 
HEX ANO ANCHOR-FOR 1200 F 
(Etna Type Z-1200) 

Stainless Steel type 18-8 Colum- 

the new ESNA Z-1200 nuts will 
NOT seize the bolt or gall the 
finish. Vibration, impact or stress 
reversal will not disturb their 
pre-stressed or positioned 
settings. 

THEY ARE RE-USABIE 


ELASTIC STOP MIS 




db “■ ™ Q a-riwa , 



A QUEST FOR THE PERFECT "SHAPE 


► This research engineer is seeking 
the best airfoil shape for the small 
but vitally-important blades of a jet 
engine turbine or compressor. 

► This “wind tunnel” in the Wright 
laboratories can push air past the test 
blades at the speed of sound — an 
unusually high velocity for this type 
of equipment. The blades may be 
rotated in the airstream to change the 
angle of attack or may be assembled 
at various spacings to find the most 
efficient relationship between air and 
blade. Pressure readings behind the 
blades are picked up by a traveling 
probe and automatically recorded. 

► There’s a sound reason for this 


WRIGHT 


large attention to small detail. For 
instance, a drop of one percent in the 
efliciency of the turbine section of a 
turbo-prop engine means a drop of 
three percent or more in shaft horse- 
power. The high speed of airflow is 
dictated by the fact that light weight 
gas turbines need the fewest possible 
compressor and turbine stages, which 
leads in turn to relatively higher 
speed of flow past the blades. 

► This “cascade” test is one of many 
ways in which Wright Aeronautical 
Laboratories help along the “Jet Age” 
. . through never-ending probing, 
proving and improving of all parts 
and materials essential to efficient jet- 
engine operation. 



POWER FOR AIR PROGRESS 


Aeronautical Corporation • Wood-Ridge, New Jersey 




Short -type threaded 

JET IGNITOR 

Spark Plugs 

With high altitude shield 
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IN Iffi REALM OF M&d 
DESIGN AND TOE DEVELOPMENT 
m KRDHHEL GR/UN-FLCAX', \X'YMAN- 
GORDON HAS OIUGINATED MANY 
FORGING DESIGNS, WHICH At 
THE TIME QK THEIR DEVELOPMENT 
■WERE CONSIDERED IMPOSSIBLE 
TO PRODUCE BY FORGING, 


EST Alj LlSajiD IRES 


IMILGIMGS OB ALUMINUM • MAGNESIUM. • STEEL- 

XX' 0 RCESTER, MASSACHU SETTS 


WHO'S WHERE 


Changes 


► New Appointments— Gil ii! l;m Bros., Inc 
has named T. T. "Tom" Dcwci residen 
sales and engineering representative t 
service Boeing Aircraft Co. at Seattle. . . 
Eric Dudley was made manager of aviatio 
development and the Pacific Coas' ” ' 




. Unite. 


Aircraft Products, Inc., app 

tivc. . . . George B. Greenwood is man- 
ager of industrial relations and Irving S. 
White manager ol industrial engineering 
for Robert Gair Co., Inc. . . . Harry C. 
Gross was named chief chemist and metal- 
lurgist by Tungsten Alloy Manufacturing 
Co., Inc W. S. Weisman, Jr., formerly 


Buffalo, 


sales i 
3 the 


inager 


•arrier’s Washington, 
nmistrativc offices. 

1 Electric has appointed F. B. 
nager of manufacturing for its 
c and Ordnance Systems di- 
uocceding Frank T. Lewis, now 
)f manufacturing in the Small Ap- 


na nager 


rcturing for the 


ager with offices in New. York. . . . Bcllanca 
Aircraft named A. C. Ryan director of sales 
and Amo Locssner military sales manager. 

Graybar Electric Co. appointed C. S. 
Powell St. Louis district manager, replacing 
R. W. Kimberlin, now San Francisco dis- 
trict manager. . . . Harry J. Deines is now 
manager of advertising and sales promotion 
for the Westinghousc Electric Corp., Pitts- 


Elections and Honors 

► New Board Member— Capital Airlines has 
elected Crawford T. Johnson, Jr., a director. 

Menasco Manufacturing Co. directors 
elected William B. Yeager to the office of 
assistant to the president and assistant sec- 

► Honors— Dr. Edward R. Sharp, managing 
director of the Lewis Flight Propulsion Lab 
(NACA), is again general chairman of the 
National Model Plane Exhibit contest. . . . 
Rufus C. Phillips, Jr., president of Airways 
Engineering Corp., has been named chair- 
man of the Airport Committee of the Wash- 
ington (D. C.) Board of Trade. 


INDUSTRY OBSERVER 

► Convair's 240 sales crew has shelved a proposed Convair-Lincr sales 
flight to South America temporarily for a more immediate 10-dav sales 
demonstration to Braniff, Delta and Mid-Continent. It will fly regular 
DC-3, DC-4 and DC-6 schedules with a demonstrator 240 from San 
Diego to Miami and return, via Dallas, Atlanta, and Kansas City. 

► Gyrodyne Co. of America at Hicksville, N. Y., is completing a proto- 
type’ rotor-craft called the Helidyne, which, it is claimed, will be able to 
cruise at 150 mph. in addition to having helicopter characteristics of 
hovering and vertical landing and takeoff. The twin-engine prototype is 
designed for single-engine performance, and is expected to carry T2 
persons. 

►TWA will use 60-passenger DC-4s in its proposed transcontinental air- 
coach flights, scheduled to start Dec. 27, and is now negotiating purchase 
of several DC-4s. Conversion from 44 to 60 seats in passenger cabin will 
take place in the airline’s Kansas City shops. 

► Tentative recommendations for standardization by Air Force and Navy 
on a dual system of cockpit lighting, using individual instrument shields 
with ted lighting, and an additional system of red flood lighting, have 
been made by the cockpit layout panel for the Munitions Board. Recom- 
mendations followed tests flown in October at Wright-Patterson AFB 
and Clinton County (Ohio) AFB using three Boeing B-17s and two 
Douglas AD-3s with various Navy, Air Force and commercial airline 
cockpit lighting systems. 

► Installation of a single lighted “trail" of approach lights at airports 
where installation of a high intensity approach light system is not con- 
sidered justified will be proposed by the U. S. to ICAO. Proposal is for 
light sources suitable to make the system visible not less than 3500 ft. 
from the runway threshold, with lights spaced not over 300 ft. apart, and 
with the system length not less than 1000 ft. 

► All American Airways, which makes three landings and takeoffs an hour 
on its routes, is conducting a campaign with its flight crews to extend the 
life of its tires by softer landings. Meanwhile, by changing to Goodyear 
brakes, and using nylon tires instead of rayon tires, the feeder line is 
saving 120 lb. of weight per plane. 

► North American Aviation has developed a new trouble-shooting device 
to check radar wiring in B-45 bombers, which reduces the check time 
from 360 manhours to 8 manhours. USAF has ordered 29 of the checkers 
for use in various types of planes. Device checks continuity to detect 
complete wire breaks and leakage. It is portable and can operate from the 
airplane's battery or any power generator. 

► USAF supply and maintenance specialists from AMC headquarters, 
after more than two weeks of conferences at Boeing-Wichita, produced 
a spare parts list for the six-jet Boeing B-47 bomber which includes 3549 
different items, and have placed initial quantity orders for each item. 
Some of the spares will be delivered to the USAF before the first pro- 
duction model B-47 goes into service. 

► Canadair Ltd. of Montreal is still hoping for a deal with Fairchild for 
licensing of C-119 manufacture in Canada. Canadair was rebuffed by 
the old Fairchild management on its initial approach six months ago but 
plans to try again with the new management. Big point at issue in 
previous negotiations was whether Fairchild would be adequately pro- 
tected against Canadair competition in the U. S. and Latin American 
export markets. 

► The French Dassault MD-450 jet fighter is being tested at Bretigny, 
government test center, and reportedly has attained a speed of 590 mph. 
and an 8460 ft./min. rate of climb. Second prototype, due to fly shortly, 
is expected to reach a maximum speed of 650 mph. 

► USAF is leaning heavily on universities for basic research on many of 
its problems. Notre Dame is doing research on titanium-iron alloys; 
University of Rochester is studying high altitude oxygen system require- 
ments; and the University of Michigan is working on missile control 
systems and problems of jet engine fuel nozzles and spray patterns. 
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NEWS DIGEST 




DOMESTIC 

Hubert E. Howard, former Chicago 
coal company executive, was named to 
the long-unoccupicd post of chairman 
of the Munitions Board of the Depart- 
ment of Defense. Acting chairman of 
the board, while the President looked 
for someone willing to take the $16,000- 
a-year job, has been Undersecretary of 
Air Force Arthur S. Barrows. 

Trans-World Airline signed a con- 
tract with the A F of L's Air Line 
Stewards and Stewardesses Assn. Inter- 
national, granting wage increases which 
average 4 percent to about 550 flight 
hostesses and pursers in the U. S. and 
F.urope. 

First jet-propelled lightplane designed 
for private use may make its American 
debut at the Miami All American Air 
Maneuvers. Fouga Cyclone, manufac- 
tured in France, is powered with a small 
200-lb. thrust turbojet. It was recently 
displayed at the International Aero- 
nautical Exhibition in Paris. 

Pacific Northern Airlines has an- 
nounced acquisition of Reeve Aleutian 
Airways. The combined system extends 
for 4500 route miles from Juneau 
through Anchorage, Kodiak and the 
Aleutian chain to Attu. 

United Air Lines has complained 
formally to CAB against the allegedly 
unfair competition of Western Air 
Lines of California, an intrastate coach 
operator, which UAL claims was set up 
by Western Air Lines in violation of 
Civil Aeronautics Act provisions. 

Francis J. Hood, president of Ansul 
Chemical Co., died in New York City 
while on a business trip. He was 44 
years old. Hood represented his com- 
pany in the Fire Extinguisher Manu- 
facturers Assn. 

Personal aircraft exports of four- 
placers and under during October 
totaled 37 valued at $201,902, accord- 
ing to Aircraft Industries Assn. This 
compares with 58 planes valued at 
$244,368 reported by the same com- 
panies for the previous month. 

Consolidated Vultee’s Navy XP5Y-1, 
designed to be the fastest big flying 
boat, was launched in San Diego Bay 
for preliminary hull testing before in- 
stallation of four 5000-hp. turboprop 
engines. 

President Tinman last week reap- 
pointed Dr. Jerome C. Hunsaker, head 
of the aeronautical engineering depart- 
ment of Massachusetts Institute of 
Technology, and Ron M. Hazen, chief 
engineer of Allison division, General 
Motors Coip., as members of the Na- 
tional Advisory Committee for Aero- 
nautics for five year terms. Dr. Hun- 


saker has been chairman of the commit- 
tee since 1941. 

Ben O. Howard will assume his new 
duties as general manager of the Air- 
plane division of Fairchild Engine & 
Airplane Corp. at Hagerstown, Md., 
Jan. 1, the company has announced, con- 
firming Aviation Week’s Nov. 21 

Col. William Westlake, World War 
II chief of Air Force public relations, 
and later assistant executive director of 
the Congressional Air Policy Board, has 
been appointed CAA liaison consultant 
to promote industry understanding of 
the Radio Technical Commission for 
Aeronautics program. 

FINANCIAL 

Robert Gair Co. declared a quarterly 
dividend of 10 cents per share on com- 
mon stock, payable Dec. 20 to stock- 
holders of record on Dec. 1. Board of 
directors also declared a year-end divi- 
dend of 30 cents for share on common 
stock, payable Dec. 20 to stockholders 
of record Dec. 1. 

Wright Aeronautical Corp. reported 
income of $464,046 for the three 
months ended Sept. 30, 1949, and a 
loss of $1,872,626 for the nine months 
ended Sept. 30, neither figure reflecting 
tax deductions. Net sales for the three- 
month period totaled $14,623,226; for 
the nine-month period, $47,545,252. 
Unfilled orders total $63 million. 

Fairchild Engine & Airplane Corp. 
board of directors declared a dividend 
of 35 cents per common share, payable 
Dec. 5 to stockholders of record Nov. 
17. Present Fairchild backlog is over $70 
million. 

Electrol, Inc. reports profit of $64,- 
324 for six months ending Sept. 30 on 
sales of $950,031, compared to profit 
of $2624 for like period of 1948 on 
sales of $586,459. 

INTERNATIONAL 

International Air Transport Assn, 
members meeting in Mexico City 
agreed to offer a 15-day trans-Atlantic 
roundtrip excursion rate only 10 per- 
cent more than the regular one-way fare 
during the first 10 weeks of 1950. 
Under the new fare. New York-London 
roundtrip tariff would be $385, com- 
pared to $466.70 for the currently- 
effective 60-day winter excursion rate 
and $630 for unlimited roundtrip 
passage. The IATA agreement is sub- 
ject to approval by governments of the 
North Atlantic flag carriers. 

Colombian Lanza Airlines DC-3 
crashed into a mountain. Little hope 
was held for the 1 2 persons aboard. 


Strongest 

Simplest 

Lightest 

System 

of 

Tab Control 



AVIATION WEEK, 



the Birdmeift Perch 


A highlight of the forthcoming Miami 
All-American Air Maneuvers will be the 
Gulf-National Aerobatic Contest, spon- 
sored by your favorite oil company. 



Sound interesting? Well, start prac- 
ticing. But before you do, better get all 
the “info" and an official entry blank. 
Don’t write u$- Do write All-American 
ir Maneuvers, Inc., Room 415 Profes- 
sional Building, Miami. 

Best of luck. 

SPONSOR PLUG 

'Course you already know that Gulfpridc 
—Series D— is the world's finest deter- 
gent dispersant oil for horizontally op- 
posed engines. And that Gulfpridc Avia- 
tion Oil— Series D— is the only aviation 
oil put through Gulf's exclusive Alchlor 
process ... the process that removes extra 
carbon and sludge formers. 

It's things like this, you know, that 
keep valves and rings free longer. Yep! 


Naturally, we can't print them, and it 
dampens our eyes to imagine the suicidal 
frustrations and horrible torment the send- 
ers of facts-without-proof ar 



NOW — a little about the contest 




) all — 




is. The plane can be of any 
make— with any power plant. Complete 
details and entry blanks can be obtained 
from the Miami All-American Air Ma- 
neuvers, Inc., Room 415 Professional 
Building, Miami, Florida. 

Qualifying trials will be held January 
10th to the 12th. Then, during the Ma- 
neuvers (January 13-15), those who have 
qualified will compete with one another 
for the title and the prizes. 

About those prizes — there will be tro- 
phies and $3500.00. The money will be 
divided as follows: S1750 to the first- 
olacc winner, $875 to the second-place 
ler, $525 for third, and $350 for fourth. 



through, when, month alter month, their 
facts don't appear on this page. 

Avoid this agony and despair. Enclose 
PROOF with yout feet just as David A. 
Taylor of Houston, Tex., and Francis 
Babyak of Chicago, 111. did. Their fact: 

••Due to the pre-rotation of the tires on 
the Lockheed Constitution, the landing is so 
smooth that the pitot needs a special signal 
light in the cabin to tell him when he's 
touched ground!" 


Taylor and Babyak are in line for exalted 
commissions as Perch Pilots (br). You 
can help yourself to the same if you 
grind out an acceptable LKFAWKP, en- 
close proof, and slip it to 
outs aviation Deft,, g 

Pittsburgh so. Pa. 


That's 1009! of what on your putt-putt? 

LITTLE KNOWN FACTS DEPT. 

It's inconceivable to think that anybody 
would pass up the supreme opportunity 
of becoming a Perch Pilot. Yet, we con- 
tinue to get LKF’s — some of them mighty 
tern pt i ng — that are not accompanied by proof! 
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Allison Turboprop Challenges British Lead 

5500 hp. T-40 engine 
one of two stemming 
from Navy program. 

By Robert Hotz 

Indianapolis— United States jumped 
to a surprise lead in the international 
turboprop competition here last week 
with the announcement of the Allison 
T-3S and T-40 engines. 

The Allison turboprop program, spon- 
sored by the Navy Bureau of Aeronau- 
tics, has produced two turboprop en- 
gines that are superior to anything yet 
announced by British engine makers in 
weight per horsepower, size and in its 
specific fuel consumption. The Alli- 
son turboprops now have about 25 hours 
flight test time and 1700 hours of test 
stand running. They are expected to go 
into mass production in the near future. 

These engines are scheduled to power 
a new generation of Navy attack planes 
and already show promise of touching 
off a rapid U. S. development of military 
and commercial turboprop-pow'ered 
transports. 

So far the Allison program consists 
• The T-38, an axial flow turboprop en- 
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gine rated at 2750 equivalent shaft 
horsepower. The T-38 is now flying ex- 
perimentally in the nose of a B-17. 

• The T-40 series which is basically two 
T-38 power units connected by exten- 
sion shafts to a common gear box and 
driving two contra-rotating Aeroproducts 
three-bladed propellers. The T-40 is 
rated at 5500 equivalent shaft horse- 
power. 

• The T-40-2 features a short extension 
shaft for installation in the nose of the 
Douglas XA2D Navy carrier based at- 
tack plane. 

• The T-40-4 A&B have extension 
shafts for installation in inboard and 
outboard nacelles of the Convair XP5Y 
radically designed long-range flying 
boat. Powered by four T-40 units, the 
XP5Y is expected to have a top speed of 
390 mph. and is due to begin taxi tests 
in San Diego Bay early next spring. 

The T-40-4 has passed its 50 hr. 
flight clearance test and is expected to 
fly at San Diego early in 19S0. 

• The T-40-6 has redesigned extension 
shafts and compressor and is scheduled 
for installation in the XA2J experimen- 
tal North American attack plane being 
built for Navy carrier use. 

Initial success of the Allison turbo- 
props represents a solid triumph for 
the Navy Bureau of Aeronautics where 
a small group of airmen, including Rear 
Admirals Alfred M. Pride, and Harold 
F. Sallada present and former BuAer 
chief; Rear Admiral Lloyd Harrison, 
head of Naval Aviation procurement; 
and Capts. Walter Diehl and Selden 
Spangler, kept the Navy’s turboprop 
program alive despite a USAF decision 
to abandon propellers and concentrate 
on turbojet development. 

Veteran aviation observers point to a 
parallel prewar case where the USAF 
abandoned development of air-cooled 
engines in favor of liquid-cooling and 
then had to rely heavily during the war 
on Navy developed air-cooled engines. 
It is more than likely that USAF will 
use the Navy-developed Allison turbo- 
props in more than one of its planes. 
► Commercial Future— By keeping alive 
the Allison program and similar devel- 
opment work at Pratt & Whitney, the 
Navy has provided U. S. transport man- 
ufacturers with engines suitable for use 
in present American transport airframes 
that could enable them to surpass per- 
formance of the new specially designed 
British turboprop transports and go into 
regular service about the time the Brit- 
ish competition is apt to become hottest 
in sales and passenger markets. 

The Allison turboprop program has 
cost the Navy about SI 5 million to date 
and has been under the direction of an 
engineering team headed by Ronald M. 
Hazen, director of engineering of the 
Allison division of General Motors; 
J. C. Fetters, chief turbine engineer, 
and John Wheatley, project engineer. 


► Four Turbines— The Allison turbo- 
props use a 17 stage axial flow compres- 
sor that produces a compression ratio 
of better than 6 to 1. Compressor cas- 
ing is of cast magnesium to save weight. 
Air enters the engine through stationary 
pre-rotational guide vanes. Eight com- 
bustion chambers are of conventional 
inner and outer liner construction. A 
four stage turbine is used to keep en- 
gine diameter small. All turbines drive 
both the compressor and the propeller 
shafts. On the T-40 the common gear 
box uses a two stage reduction with spur 
gears engaging a compound planetary 
gear system to drive the two contra- 
rotating Aeroproducts propellers. 

The power sections arc identical for 
right and left sides of the T-40 unit 
and are completely interchangeable. 
Both power sections drive both pro- 
pellers and both propellers operate when 
cither of the two power sections is de- 
clutched. Each power section has its 
own independent accessory and fuel sys- 
tem and can operate separately. 

► Allison Controls— Unique feature of 
the Allison turboprops is an electro- 
mechanical control system that auto- 
matically coordinates engine and pro- 

E eller controls so they can be operated 
y a single throttle lever in the cockpit. 
This system was designed and manu- 
factured by Allison. 

It provides automatic starting, clutch- 
ing and ignition, and makes it impossi- 
ble for a pilot to inadvertently cause an 
engine malfunction. 

Propeller controls include a hydraulic 
brake that holds the propeller blades 
rigid when the engine is inoperative. 
This is particularly important for car- 
rier planes like the A2D and A2J where 
the normal breeze across a deck is 
sufficient to keep the blades wind-mill- 
ing on a turboprop. 

Allison got into the turboprop field 
in 1944 after it made an extensive study 
of the relative merits of a turbine driven 
propeller and the compound engines. 
Allison ran an experimental com- 
pounded version of its V-1710 liquid- 
cooled reciprocating engine but aban- 
doned the project when it appeared 
that the turboprop offered better long 
term possibilities. 

► Made Studies— Allison determined 
that the extremely low specific fuel con- 
sumption rate offered by the compound 
engine would be attainable only through 
turbine operations continuously at a 
temperature around 1900 deg. F. while 
the turboprop would pay off at much 
lower temperatures that were then 
operationally feasible. In comparison 
with the turbojet, the Allison engineers 
noted that while increased tempera- 
tures would provide greater power in a 
turbojet they would increase fuel con- 
sumption. In a turboprop an increase 
in temperature increases power and re- 
duces fuel consumption. 


Allison engineers were also faced with 
the choice of shooting for a more im- 
mediate goal with power just a little 
better than that offered by reciprocating 
engines at that time or of investing in a 
longer development period and com- 
ing up with an engine powerful enough 
to replace future reciprocating engines. 

► British Choice— The British, already 
outclassed in piston engines, chose to 
gain time and get turboprops flying as 
soon as possible that were slightly more 
powerful than reciprocating engines in 
comparable classes. U. S. development 
sacrificed time to attain the higher goal. 

► Engine History— The original Navy 
requirement was for an engine develop- 
ing more power for less weight and 
suitable for operations at medium (be- 
low 20,000 ft.) altitudes. First Navy 
goal set for Allison was 4100 hp. The 
T-40 was the first basic gas turbine de- 
sign attempted by Allison. It is a 
conventional turbine design basically 
similar to the J-35 and German Jumo- 
004 turbojets. Allison began design 
studies late in 1944 and got a Navy’ 
design contract in December, 1945. 

First power section ran on the test 
stand in January of 1948 and developed 
its rated power for the first time six 
months later. The T-40 unit made its 
first test stand run in June, 1948. The 
T-38 first flew experimentally in the 
nose of a B-17 in the spring of 1949. 

► Design Problems— Allison originally 
planned to develop a single power unit 
in the 4000 hp. class but decided that 
greater operational flexibility particu- 
larly for the Navy’s carrier plane re- 
quirements could be obtained by using 
two power units which could operate 
independently. Engineering studies 
reveal that a 60-40 combination of 
power units was best technically but 
complexity of manufacture, operation 
and field maintenance led to a com- 
promise on a 50-50 ratio between iden- 
tical and interchangeable power plants. 

This interchangeability feature will 
also bulk large in the commercial pos- 
sibilities of the Allison turboprops. 
Preliminary engineering studies on all 
U. S. transports flying indicate that 
airlines could standardize on the T-38 
power section for all their present 
equipment using it in various combina- 
tions to produce the required power in 
the nacelles now available. 

Allison engineers indicated that the 
increased power at lower installed en- 
gine weight offered by the turboprop 
would enable airlines to take a payload 
bonus in either passengers for in- 
creased revenue or fuel for increased 
range. Wien production on turbo- 
props reaches a stage comparable to the 
quantities of piston engines now being 
made. Allison engineers expect the cost 
per lb. to be about the same and the 
cost per horsepower to be much lower 
for the turboprop. 
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Convair Redesigns Big Transport 

Modification of XC-99, competitor of C-97 and C-124, 
would haul 100,000 lb. over trans-Atlantic distance. 


Convair has entered the stiff compe- 
tition on long range strategic military 
transports with a proposal for redesign 
of the six-engined XC-99, transport 
counterpart of the B-36 bomber. 

The new version of the giant trans- 
port will be called the C-99 and has 
been redesigned for mass production 
and transport of a 100,000 lb. payload 
over trans-Atlantic distances, and 116,- 
000 lb. over shorter distances. 

The C-99 has the following major 
changes over the experimental XC-99: 

• More Powerful Engines. The XC-99 
is now being fitted with Pratt & Whitney 
R -4360-49 engine, rated at 3500 hp., at 
the San Antonio USAF depot. The 
C-99 is scheduled to get a new model 
Pratt & Whitney VDT version of the 
R-4360 rated at more than 4000 hp. In 
addition to the increased horsepower 
the VDT engine offers greater fuel 
economy increasing the range of the 
C-99. 

• Redesigned Fuselage. The fuselage 
has been redesigned to offer more cub- 
age for cargo and permit pressurization 
of the upper deck for transport of troops 
and hospital cases. The lower deck 
would be used exclusively for cargo and 
would be unpressurized. 

• New Nose Wheel Gear. The nose 
wheel installation has been lowered So 
that it doesn't protrude into the lower 
cargo compartment. It is housed in a 
well under the fuselage belly that looks 
much like a radome housing. The 
lengthened nose wheel also makes the 
cargo floors level whereas there was a 
slight forward slope in the XC-99. 

• Increased Range. The C-99 is de- 
signed to carry a 100,000 lb. payload 
over a 3800 statute mile range. The 
XC-99 has already lifted a 100,000 lb. 
payload on a test flight but can carry it 
over much shorter ranges. 

• New Loading Equipment. The C-99 
will be equipped with integral loading 
ramps and clamshell doors in both nose 
and tail. These will permit vehicles, in- 
cluding the largest Army tanks and 
USAF trailers, to be driven under their 
own power into the lower cargo com- 
partment. Electric hoists in the lower 
compartment will facilitate loading and 
unloading of other types of cargo. 

• More Cargo Space. The redesigned 
C-99 fuselage will offer 57 percent more 
cargo space than the XC-99. 

• blew Cockpit. The C-99 will incorpo- 
rate the bubble canopv of the B-36B 
and a similar three level flight deck. 

• Pressurization. The cockpit and up- 
per cargo compartment will be pressur- 


ized to permit occupancy by personnel 
during high altitude, long range flights. 
Chief advantage is that it will allow 
personnel who operate combat equip- 
ment stored in the lower cargo compart- 
ment. This permits the C-99 to deliver 
combat equipment, including tanks and 
their operating and maintenance per- 
sonnel, to an airhead and would elimi- 
nate the conventional staging area that 
is now such a large part of the ground 
forces overhead cost. Pressurization 
would also enable the C-99 to operate 
on return hauls as a hospital ship carry- 
ing 343 litter and 33 medical attend- 

Carrying a cargo load in the lower 
compartment, the C-99 is designed to 
carry 183 troops in the upper compart- 
ment. Total troop capacity in both 
compartments is 401 troops with field 

“’TT C-99 will face stiff competition 
in the strategic transport field from the 


Navy Confirms 

U. S. Navy and the Douglas 
Aircraft Co. have ofiiciallv con- 
firmed Aviation Week's exclu- 
sive story of Oct. 3 that the Doug- 
las Skyrocket (D-558-2) has flown 
faster than the speed of sound 
many times in level flight. 

An official Douglas press release 
approved by the Navy stated "pas- 
sage of the Douglas sweptwinged 
exploratory craft into the super- 
sonic has become routine:" 

The Skyrocket was built under 
a Navy contract for the High 
Speed Flight Research Program 
jointly operated by the Navy, U. S. 
Air Force and the National Ad- 
visory Committee for Aeronautics. 
It features an extremely low as- 
pect ratio, sweptback wing and is 
powered by a General Electric 
\A1 turbojet engine rated at 5200 
lb. static thrust and a Reaction 
Motors four-barreled rocket motor 
rated at 6000 lb. static thrust. 
Douglas test pilot Gene May flew 
the Skyrocket on its initial super- 
sonic flights. Douglas also built 
the Skystreak (D-558-1). a turbo- 
jet powered research plane that 
formerly held the world speed rec- 
ord at 650 mph. Douglas has 
built three Skyrockets and three 
Skystreaks. 


Douglas C-124A and the Boeing C-97, 
both of which have already been bought 
by the USAF. Redesign of the C-99 
was done by a Convair Ft. Worth di- 
vision engineering team headed by J. W. 
Larson, chief engineer at Ft. Worth. 

► Use B-36 Tooling— It is estimated 
that about 70 percent of the B-36 parts 
and tooling could be used in the pro- 
duction version of the C-99. Prelimi- 
nary price estimates, on this basis, indi- 
cate the C-99 would cost USAF about 
SI. 5 million and be competitive with 
the Douglas and Boeing entries on the 
price factor. 

The C-99 is designed to meet the 
acute need for trans-Atlantic airlift of 
Army combat equipment and troops 
(Aviation Week, Nov. 28) and is based 
on the Army concept of delivering 
troops and equipment ready to fight. 
Among the large pieces of Army equip- 
ment the C-99 can accommodate in its 
lower compartment: 240 mm howitzer 
(2); 120 mm anti-aircraft gun with sup- 
plementary equipment (1); armored 
utility vehicle M-39 (2); amphibian 
cargo carriers (6); USAF 10-ton trailer 
field repair shop (2); tank recovery 
vehicle with repair equipment (1); 4x4 
cargo trucks (6) and one each of the 
92,000 lb. M-45 and M-46 tanks. 

► Large Spare— Cargo doors at both ends 
would provide a 12 x 13 ft. entrance 
space. Cargo compartments would pro- 
vide 21,714 cu. ft. of usable space. On 
the trans-Atlantic haul a fleet of 44 
C-99s could transport an entire airborne 
division of 175,000 men simultaneously. 
The C-99 would be equipped with the 
same double tandem landing gear now 
used on the B-36 to eliminate necessity 
for special runway strength and length 
requirements. It is also designed to 
take a special track landing gear now 
being built for the B-36. Wingspan 
would be the same 230 ft. of the B-36 
but the fuselage would be 182 ft. long 
and 57 ft. high— about 20 ft. longer and 
10 ft. higher than the B-36. The C-99 
would gross 357,000 lb. 

The Convair proposal has been sub- 
mitted to USAF but there has been no 
decision as yet as to whether USAF will 
buy the giant transport to solve its 
trans-Atlantic airlift problem. Convair 
has also designed a passenger interior 
for a 400 passenger aircoach for com- 
mercial airline use which would permit 
air coach fares equivalent to that of auto 
bus lines. 

British Air Exports 

Britain's airplane and engine ex- 
ports are taking a sharp rise. September 
exports valued at $9,243,425.62 pushed 
the total for the first nine months to 
$10 5.022,521. 37-over $4 million higher 
than the amount exported during en- 
tire 1948. Figures include both military 
and civil exports. 
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New Features Proposed for C-99 — 
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Cargo Obstacle 

Lack of proper ground 
facilities putting brake 
on expected expansion. 

Lack of proper terminal cargo han- 
dling facilities is now the one big thing 
holding back the long-promised phe- 
nomenal expansion of air cargo, experts 
agreed last week at an all-day "air 
cargo" session of the American Society 
of Mechanical Engineers in New York. 

Up to now. it has generally been 
thought that lack of a suitable cargo 
plane has been the greatest obstacle to 
air cargo expansion. But at this meet- 
ing, the panel agreed on the principal 
characteristics of the future plane, while 
putting this second in importance to 
improved ground-handling facilities. A 
feature of the meeting was an inspec- 
tion of existing cargo aircraft and ter- 
minal handling facilities at Newark Air- 

► Where Time Lost— R. Dixon Speas, 
American Airlines, Inc., revealed that 
ground handling consumes from 42 to 
85 percent of the total in-transit time of 
air cargo, is responsible for as high as 
50 percent of the total cost and ac- 


counts for more than 95 percent of the 
damages and losses sustained in air 
cargo operation. Obviously it is in 
improvement and simplification of the 
ground phases of air cargo operation 
that the greatest gains in economy, 
speed and safety will be realized. 

L. R. Hackney, Lockheed Aircraft 
Corp., characterized the ground han- 
dling phase of air cargo as a separate 
entity, the responsibility of the airline 
terminal. He believes that those con- 
ducting the flying phase of the opera- 
tion regarded solely as "tenants", whose 
occupancy will be obtained and pre- 
served only by the availability of prop- 
erly designed’ and operated cargo ter- 
minal facilities. 

I Iackney presented photographs, data 
and a working scale model of a pro- 
posed cargo terminal which would cut 
costs, time and damage. His terminal 
is an isolated structure with retractable 
loading ramps extending to aircraft 
cargo door, mechanical conveyors, over- ' 
head drag lines, etc. moving the cargo 
to waiting trucks. 

► Military Value— Hackney emphasized 
the potential military value of a series 
of properly designed and equipped 
cargo-handling terminals throughout 
the country. He was supported in this 
belief by Maj. Gen. William H. Tun- 


ncr, deputy commander. Military Air 
Transport Service, who pointed out that 
"when even 5 percent of the air trans- 
portable cargo of the U. S. is carried 
by air, we will have in active daily use 
thousands of commercial cargo air- 
craft, whose yearly replacement require- 
ments could sustain an aircraft manu- 
facturing industry and whose existence 
will insure an adequate force of air 
transport aircraft in being.” 

Tunner disagreed sharply with the 
other experts in his conclusion, based 
on the experience of the Berlin Airlift, 
that man-handling of air cargo is much 
faster than mechanical methods. He 
revealed that 12-man teams normally 
loaded 10 tons of freight in less than 
20 minutes. 

► Plane Design— Tunner and W. W. 
Davies, United Air Lines, Inc, agreed 
closely on requirements for future air 
cargo aircraft. Both experts insist that 
the air rarpo plane of the future must 
■ hif’hig a nd fast.’ Sn sharp contrast to the 
concept of “tramp steamers of the air” 
long held bv those in the field both here 
and abroad. 

Davies believes that two size s of cargo 
aircraft would be desirilble" Ylie smaller 
of these would have a 5-10 ton payload 
and cruise at 300 mph. for 500-1500 
miles. The larger type would have a 



Piasecki Helicopter Corp. last week took 
the wraps off its new all-metal fuselage 
HRP-2 Navy helicopter, development of 
the well known fabric-covered HRP-1 Res- 
cuer. Powered like the earlier rotorcraft with 
a 600 hp. Pratt & Whitney Wasp engine, 
the new machine is Piasecki's entry in the 
forthcoming Air Force rescue helicopter 
competition, with an alternate 800 hp. en- 
gine installation. New fuselage has side-by- 
side pilot seating, complete dual controls. 


ALL-METAL PIASECKI RESCUER 

visibility. Fitted with eight passenger seats, 
it can also carry up to 9 litters. Unobstructed 
cabin space 20 ft. by 5* ft. by 5f ft. is pro- 
to 12 litters or 20 troop seats, or in cme!- 
gency evacuation will carry 27. Tandem 
rotor configuration, provides exceptional 
range of center of gravity travel, permitting 


ing flight, without serious balance problems. 
In recent USAF evaluation tests, the HRP-2, 


21 test trips without mechanical delays. 
Higher cruising speed, and decreased vibra- 
tion and design which is considerably cleaner, 
aerodynamically than that of the HRP-1. 

vertical fin, thus eliminating need for two 
auxiliary vertical fins attached to HRP-l's 
tail for improved stability. Fuselage length 
is 54 ft. with rotor diameters approximately 
50 ft. 
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10-15 ton payload and cruise at 400 
mph. for 3000 mijes. 

► Comfort Needed— Agreement was had 
on the detailed requirements, both be- 
lieving that the cargo plane should 

S ssess all of the safety and comfort 
itures of the passenger aircraft. Cargo 
doors (one on each side) should open 
upward (to provide protection from the 
elements), air conditioning is required 
for both crew and cargo, complete 
communication and navigational equip- 
ment, complete heat anti-icing equip- 
ment and low maintenance require- 

Both believe ample tie-down lugs 
should be available throughout the 
cabin, Davies asking for a 2-ft. spacing, 
vertically, laterally and horizontally. 
Tunner believes that the landing gear 
should be so designed as to permit 100- 
ton aircraft to operate from existing 
6000-ft. runways. 

► Future Unlimited— Charles Froesch, 
Eastern Air Lines, outlined the expans- 
ive future awaiting air cargo, provided 
both aircraft and ground handling 
facilities can be properly designed. He 
pointed out that the 200 all-cargo air- 
craft now in operation, converted C-46, 
C-47 and C-54 passenger transports, 
provide 220,000 ton-miles per hour of 
capacity. 

But, he said, only an estimated 135,- 
000,000 ton-miles will be flown during 
1949— with virtually unlimited future 
values. He endorses the necessity for 
speed in cargo aircraft and agrees that 
separate, specially-designed cargo han- 
dling facilities are a necessity for the 
fullest realization of the nation’s air 
cargo potential. 

Canada’s Jets Helped 
By $5 Million Subsidy 

Development of jet aircraft by A. V. 
Roe Canada Ltd. has been subsidized by 
a S5 million grant from the Canadian 
government according to a report to the 
Canadian House of Commons. The re- 
port was requested by f. W. Nose- 
worthy, Socialist member of Parliament. 

The $5 million subsidy was used by 
Avro to develop the Jetliner (C-102) 
which on last Aug. 1 0 became the first 
jet transport to fly in North America. 
Also under development by Avro is the 
C-100, a twin jet night fighter, for the 
Royal Canadian Air Force. 

► Pay Complete Bill— In addition to a 
large part of the $5 million subsidy the 
Canadian government’s contribution to 
the Jetliner development also includes 
an agreement to take delivery of the 
first two C-102 prototypes and to reim- 
burse Avro for any additional expense 
that may have been incurred. 

The Canadian government subsidy 
has been paid in the following install- 
ments: $1.5 million for fiscal 1948; $2 
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million in fiscal 1949; and $1.5 million 
in fiscal 1950. A. V. Roe Canada Ltd. 
was formed shortly after the war on a 
profit sharing agreement with the 
Canadian government and used Malton, 
Ont. facilities of the government-owned 
corporation Victory Aircraft Ltd. where 
Avro Lancaster and Lincoln four engine 
bombers were built during the war. This 
arrangement ended m 194S when the 
parent company, A. V. Roe Ltd. of Eng- 
land, and a member of the giant Hawker- 
Siddeley combine, obtained complete 
control. 

► Hit 500 Mph.— The Avro Jetliner 
prototype has been flying since last Aug. 
10 and recently flew 500 mph. at more 
than 30,000 ft. with test pilot Don 
Rogers at the controls. It has com- 
pleted about 30 hours of test flying, 
marred only by a belly landing that 
washed out the landing gear, and has 
about 20 more hours to complete before 
acceptance by the Canadian govern- 
ment. The second C-102 prototype is 
nearing completion at the Malton plant. 
Avro expects the C-102 to be ready for 
commercial airline operation by 1952. 

Capital Halts One 
Coach Segment 

Capital Airlines has decided to sus- 
pend its New York-Atlanta coach flights 
during the winter but may reinstate 
them next spring. 

The move was made to avoid further 
developmental losses at this time. Coach 
operations on the New York-Pittsburgh- 
Atlanta run were started by Capital late 
in September, but load factors were 
averaging only about 25 percent after 
the first month of service. 

► New Orleans Run-Capital will con- 
tinue its New York-New Orleans coach 
flights, which began the same time as 
the Atlanta service. Load factors on 


the New Orleans run have improved 
steadily, and company officials believe 
the service will be a money-maker. 

Eastern Air Lines, which inaugurated 
coach sendee from New York to Atlanta 
and New Orleans at the same time as 
Capital, has made no move to discon- 
tinue its low-fare operation. Capital re- 
ports its east-west coach services have 
been maintaining close to 60 percent 
load factors despite adverse accident 
publicity and the normal fall traffic de- 

Meanwhile, Capital President J. H. 
Carmichael declared that the recent 
12.5 percent passenger fare increase on 
eastern railroads (Aviation Week, 
Nov. 28) has opened a new air coach 
market. He said the railroads' rate 
hike has made air coach the closest price 
competitor to bus transportation. 

No Takers 

The big government-owned Cliance- 
Vought aircraft plant at Stratford, 
Conn., offered for sale by General Serv- 
ices Agency, still “can be had” the 
agency announced last week, following a 
bid opening in Washington at which no 
bids were received. There are no plans 
for a second bid opening, but efforts 
will be made to negotiate sale of the 

A "letter of interest,” from the 

» ort (Conn.) Safety Emery 
Co., said that the company was 
one of a group interested in acquiring 
the property but that they were unpre- 
pared to bid at this time. Letter sug- 
gested that a railroad siding at the 
plant would greatly increase its utility, 
but pointed out that construction of the 
siding would require authorization by 
the Connecticut legislature. A GSA 
spokesman said the government was 
not interested in spending any money 
to build a siding. 
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First Details On Bristol 175 

Choice of Proteus turboprops or Centaurus piston 
engines offered by maker on new 50-62 seater. 


First details on the Bristol Aeroplane 
Co.’s 175 indicate the 50-passenger all- 
metal airliner, 25 of which are on order 
by British Overseas Airways Corp., can 
be easily converted to accommodate 62 
passengers. 

Bristol will offer a choice of power- 
plants on the craft: four Proteus turbo- 
props or four Centaurus 663 piston 
engines. Both models will have a 
pressurized fuselage, full feathering and 
reversing propellers, and a wide range of 
radio and radar equipment. 

Performance is given as follows by 
Bristol: 

• With the turboprop, the 175 will be 
capable of carrying a 17,610-lb. payload 
over a distance of 2640 mi. in still air, 
at a mean cruising speed of 339.25 mph. 


Aerodynamic Data 

Bristol 175 

Wings: 




Nominal span . . . 

140 ft. 


9.53 


Taper ratio 

3.33:1 

Root section 

NACA 25017 

T ip section . . . NACA 441 3 mod. 

Ailerons: 


Area each 

....70 sq.ft. 

Span each 

. . . 21 ft. 6 in. 

Fuselage: 



114 ft. 

Maximum diamete 

12 ft. 

Tail Surfaces: 


Gross area 


inch elevators 

. . .588 sq.ft. 

Aspect ratio 

5.15 

Area each elevator 

. . . .85 sq.ft. 

Span 

55 ft. 


and at a mean altitude of 29,000 ft. 
• With piston engine power, the craft 
can carry the same payload at altitudes 


up to 20,000 ft. over a distance of 2640 
mi. in still air, at a mean cruising speed 
of 296.7 mph. 

Payload of 17,610 lb. works out: 

50 passengers at 1 60 lb. each . . 8000 lb. 
Personal luggage at 5 lb. each . . 250 lb. 
Heavy luggage at 66 lb. each . . 3300 lb. 
Food and bar stock at 

9 lb./passenger 4501b. 

Freight, mail and bullion 56101b. 

With the turboprop power, Bristol 
says the 175 can clear a 50-ft. obstacle 
within a distance of 4200 ft. taking off 
in still air from a paved runway at sea 
level. This distance increases to 6600 
ft. in an ambient temperature of 27 
deg. C. when taking off in still air from 
a level runway at a pressure altitude of 
5500 ft. 

Using the Centaurus, the craft can 
clear a 50-ft. obstance in 4100-ft. take- 
off at sea level, with the distance in- 
creasing to 5640 ft. in an ambient 
temperature of 27 deg. C. at pressure 
altitude of 5500 ft. 
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. . .BASIC HUFFORD 

DESIGN KEEPS PACE WITH 

FUTURE AIRCRAFT TRENDS . . . 


Aircraft now on drawing boards — even in experimental stages — is 
leaning more and more towards use of tapered materials. Here's 
where Hufford offers a bonus feature. Its independent arm motion 
not only simplifies present production problems but paves the way 
for forming tapered section materials — both skins and extrusions. 
With Hufford, the thin sections can be first wrapped around die 
face without undue risk of breakage. The added material strength 
resulting from work-hardening plus increased grip against die sur- 
face permits gradually increased tension necessary for forming 
thick end of material. 


THE HUFFORD 
STRETCH -WRAP 
FORMING PROCESS: 


Insures greater accuracy 
and uniformity 
of parts. 

Eliminates spring-back. 

Uses low cost, easy- 
to-produce dies. 

Produces parts faster 
with reduced personnel. 


Present Hufford Machines cover every predictable stretch-wrap 
forming problem . . . from small structural members to huge skin 
surfaces. 

Compare performance features, note increased versatility and extra 
operating economy see why Hufford sets the pace. 


Raises tensile strength 
considerably over 
unformed material. 
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CONFORMS TO AN6J77-8 


• PROOF TEST, 4,500 psi static pressure— no 
leakage. 


• ENDURANCE TEST, 2,000 shuttling cycles, 3,000 
psi — no excessive wear, no impairment of 
shuttling, no leakage. 

• IMPULSE TEST, 20,000 cycles, 0-3,000 psi, 3,750 
psi surge— no leakage. 

• TEMPERATURE TEST, -65° F to 160° F — shuttling 
pressure only 62 % of maximum allowed. No 
leakage. 

Sizes -6 and -8 for AN6209, 
AN6217, AN 6277 and AN6278 
meet all requirements of 
Specification AN-V-3b. Write 
for further information. 

• LEAKAGE AND SHUTTLING TEST, very low flow re- 
quired to shuttle. Zero leakage while shuttling. 


THE PARKER APPLIANCE COMPANY 


17325 Euclid Avenue • Cleveland 12, Ohio 

EsSSBkI 

5827 W. Cenlury Boulevard, Los Angeles 43. Cal. 



AERONAUTICAL ENGINEERING 


Requirement 


Smooth Wing: High Speed 

Necessity for aerodynamically clean surfaces poses prob- 
lems for designer, manufacturer and operator. 


By Robert McLarrcn 

Whether tomorrow's airliner is tur- 
bojet- or turboprop-powered, one re- 
quirement is a certainty— its wings must 
be smooth. The supersonic fighter, 
the high-speed jet bomber, the long- 
range missile must have smooth wings 
that are not only built that way but 
must be kept that way. For, research 
has shown that if really high-speed 
flight is to become practical, "oil can- 
ning,” heel marks and twisted fasteners 
must go. 

1 here are only two basic require- 
ments for really high-speed flight: high 
power and low drag. Whereas the for- 
mer is available as the result of sub- 
stantially a revolution in powerplant 
form, the latter has become available 
only through two decades of serious 
research and concentrated effort. 

Most of the drag of a wing is cre- 
ated by the boundary layer, a thin sheet 
of air close to the wing surface, which 
moves with a velocity less than that 
of the free-stream. 

Flow within this boundary layer may 
be either laminar or turbulent, depend- 
ing upon a number of factors. The 
boundary layer over the forward part 
of a wing is laminar but undergoes a 
transition to turbulent at some point 
along its path. Since friction of a 
laminar boundary layer is less than that 
of a turbulent layer, it follows that the 
further aft along’ the wing the laminar 
flow can be preserved, then the lower 
the friction drag of the wing. 

► Laminar Flow on P-51— Although this 
concept is generally known today, it 
was its expression as a practical tool for 
the acrodynamicist by Eastman N. 
Jacobs of the National Advisory Com- 
mittee for Aeronautics Langley Labora- 
tory in 1937 that set in motion a vast 
chain of events. 1 It culminated in the 
sudden appearance of fighter aircraft 
(North American P-51 Mustang) over 
Berlin in March, 1944, a feat which 
aviation experts, including Goering 
himself, had flatly predicted impossible. 
It was Eastman Jacobs’ NACA ‘lam- 
inar-flow” airfoil on the Mustang that 
made this accomplishment possible. 

In the derivation of airfoil sections 
having laminar boundary layer exten- 
sion to a point well aft, it is essential 
that equipment capable of detecting 


the transition point be available. This 
means that the turbulence level of the 
wind tunnel must be vanishingly small 
in order that the appearance of turbu- 
lent boundary layer flow over the air- 
foil be detectable. 

► Early Studies— Effects of flow turbu- 
lence were first discovered by famed 
Osborne Reynolds in 1883, but its 
manifestation as a wind tunnel prob- 
lem did not appear until 1911, when 
G. Eiffel first published results of drag 
measurements on a sphere in his his- 

These results were immediately ques- 
tioned by the Gottingen group, whose 
results were at variance with those of 
Eiffel. It was not until 1914 that the 
cause of the discrepancy was dearly 
outlined— the turbulence level of the 
two tunnels were considerably ditfer- 

This isolated turbulence as a major 
criterion in the comparison of various 
wind tunnel results. In 1923 the Brit- 
ish National Physical Laboratory cir- 
culated two airship models to all of 
the important wind tunnels in the 
world to obtain results on a common 
model. The consequent wide varia- 
tion in data (even the U. S. results 
varied by 50 percent from a mean 

the culprit and set investigators to 
work developing methods of turbu- 
lence measure and prevention. 

► U. S. Approach— Pioneering this work 
was Dr. Hugh L. Dryden, now NACA 
Director of Aeronautical Research, but 
for 20 years director of aerodynamic 
activities at the National Bureau of 
Standards. 

He adapted the principle of the hot- 
wire anemometer to the systematic 



measurement of wind tunnel turbu- 
lence and thus pointed the way toward 
effective correlation of wind tunnel re- 
sults, thereby rendering this research 
tool an accurate instrument rather than 
simply a cylindrical channel through 
which air is blown.” 

► British Studies— The British took 
their usual direct approach to the prob- 
lem of boundary layer research by con- 
ducting flight tests in 1937 on a spe- 
cially instrumented Hawker Hart mili- 

Advantagc of this method becomes 
obvious when it is borne in mind that, 
for purposes of aerodynamic research, 
ambient air can be considered turbu- 
lcnce-free. These experiments showed 
clearly the two major characteristics of 
the boundary layers of wings: the point 
at which transition from laminar to 
turbulent flow takes place is a major 
criterion of wing drag, and astonish- 
ingly minute variations in wing smooth- 
ness can create this transition. 

. In the British trials, conducted by 
B. Melville Jones, transition was made 
to occur by a wire only 0.01-in. diame- 
ter attached spanwisc on the wing and, 
in another test, by the attachment of 
thin paper sheets to the wing. (Later, 
British tests with a Bell P-63 King- 
cobra, fitted with an NACA 6-series 
laminar-flow profile, revealed that tran- 
sition to turbulence could be caused 
by small parts of flies' bodies stuck to 
the wing and the tests were continued 
by wrapping the wing in paper, which 
was released by pulling a string after 
the plane had climbed above 5000 ft., 
the fly “critical altitude” under the 
conditions of the tests. 1 ) 

► New Phase In Aviation— On the basis 
of these studies, Jacobs designed the 
NACA two-dimensional low-turbulence 
tunnel at Langley Lab, which began 
operation in April, 1938. This tunnel, 
which later served as a model for the 
NACA two-dimensional low-turbulence 
pressure tunnel, featured an excep- 
tionally large area reduction ratio 
(19.6-to-l), a honeycomb and dense 
screens forward of the entrance cone 
to reduce turbulence to a minimum* 

Jacobs and his staff (Pinkerton, von 
Doenhoff, Abbott, Stack, Robinson, 
Allen, Bicknell and Rudecn) had de- 
signed a series of airfoils calculated to 
delay the transition to a point well aft. 
First airfoil tested in the new tunnel 
exhibited a measured drag coefficient of 
0.0030, about 50 percent less than had 
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been measured previously on an air- 
foil of comparable thickness.* 

This test result marked an entirely 
new era in aviation, and June, 1938, 
can rightfully be claimed the beginning 
of the high-speed era in aircraft design. 

Ensuing tests in this and other tun- 
nels produced the well-known NACA 
6-series and 7-series airfoils, now in use 
on all jet aircraft in the U. S. in various 
modified forms. 

► Smoothness Factor— Throughout all 
of these tests it was clear that large 
drag increments result from surface 
roughness. Although much of this 
drag increment results from movement 
of the transition point forward, it was 
also revealed that surface roughness 
also can create drag increases in regions 
of turbulent flow, so that a smooth 
surface from leading to trailing edge is 
essential for the maintenance of low 
drag on an airfoil.' 

In the design of smooth wings, first 
problem is a suitable definition of the 
word "smooth” in relation to its crea- 
tion of transition. Contrary to widely 
uoted opinion, polishing or waxing 
oes not improve the drag characteris- 
tics of a wing that is already smooth. 
For obvious reasons, it does provide 
improvement in wings that are not 
aerodynamically smooth. 

In general, small protuberances on 
the general surface level of the airfoil 
are more likely to cause transition than 
will small depressions. Thus, dust par- 
ticles are more apt to cause transition 
than will scratches, provided the scratch 
edges do not protrude above the sur- 
face. The general rule is that any 
irregularity that may be felt by the tips 
of the fingers when drawn across the 
wing surface is sufficiently large to cause 
transition. 

The test for suitable absence of wavi- 
ness in a wing surface (as distinguished 
from local conditions described pre- 
viously) is to rock a straightedge over 
the wing surface. The straightedge 
should rock smoothly without jarring 
or clicking, in which event the wing 
should prove free of waviness required 
for transition. 

► Limitations— It is evident that wing 
smoothness, no matter how essential 
aerodynamically, must have practical 
limitations from the point of view of 
the manufacturer and the user. 

For example, tests* show that the 
section profile drag coefficient of the 
Kingcobra wing as received from the 
manufacturer was 0.0075 to 0.0080 
over a range of lift coefficients from 
0.1 to 0.5. Then, the wing was 
smoothed and this reduction in rough- 
ness lowered the drag coefficient to 
0.005 to 0.006 in the vicinity of 
C, = 0.2, a reduction of about 30 per- 

After this, a special test portion of 


the wing was cleaned down to the metal 
surface, given two coats of primer paint 
and then a paint-type filler was sprayed 

Local areas found to be low were 
then rubbed down with curved rub- 
bing blocks mounting carborundum pa- 
per. Following this special treatment, 
wine drag was lowered to 0.00245, a 
further reduction of about 50 percent, 
and a total drag reduction over the 
original "as-received” condition of about 
70 percent. 

While the degree to which wing 
drag can be reduced (and performance 
consequently increased) through im- 
provement in wing smoothness is truly 
remarkable, it is evident that this elab- 
orate treatment cannot be guaranteed 
either in production or under service 
conditions. 

► Panels Checked-It was to examine 
the practical aspects of this problem 
that NACA obtained a series of wing 
sections of conventional structure from 
a group of manufacturers. These “prac- 
tical construction" panels covered an 
extremely wide range of structural de- 
signs, including variations in spar lo- 
cations, stringers, stiffener types, rivet- 
ing methods, skin gages, etc. In most 
cases these were simply segments of 
wings in current production. To aug- 
ment these test sections, the NACA 
Langley Lab staff prepared other sec- 
tions employing the NACA 66-series 
airfoils. 

Theoretical calculations produced the 
accompanying graph, which shows the 
section drag coefficient for an NACA 
66„,-116 airfoil at various chordwise 
positions of transition. This curve was 
used to correlate the tests of the prac- 
tical construction panels. In most cases, 
the drag of these wing panels exhibited 
a drag coefficient varying between 0.006 
and 0.008 in the "as received” condi- 
tion, indicating the degree of surface 
smoothness normally to be expected 
from conventional fabrication methods 
in use at the time of these tests.* 

► Procedure Used— To determine prac- 
tical methods by which characteristics 
could be improved, NACA applied five 
different operations to the sections and 
the reductions in drag provided by each 
operation were noted. 

These methods are: painting with 
synthetic-enamel camouflage paint; 
sanding the surface sufficiently to re- 
move paint specks and similar ex- 
cresences; glazing local defects such as 
nicks, rivet dimples and seams by fill- 
ing with Pyroxylin putty and sanding 
smooth; painting with gray primer sur- 
facer and sanding smooth with No. 320 
carborundum paper; and fairing either 
by extensive use of Pyroxylin putty or 
rebuilding to reduce the surface ir- 
regularities. 

These applications provided progres- 


sive improvement in drag characteris- 
tics, depending upon the individual sec- 
tion, of as much as 50 percent over the 
as-received section. The tests showed 
that such applications can reduce the 
drag characteristics of practical con- 
struction wing sections to values closely 
approaching that of smooth wind-tun- 
nel test models. Degree to which each 
or all of these preparations are used 
depends upon the individual choice of 
the manufacturer and producing agenev, 
with concise values of the drag available 
upon which to make such particular 
decisions. 

► Compressive Load Effect— The next 
question that looms in the problem is 
the effect of compressive loads on the 
drag characteristics of smooth wings. 
To answer this question the NACA 
subjected two test panels to progressive 
loads, alternating with wing-tunnel 
tests, up to buckling. 

These tests indicate that compressive 
loads up to permanent deformation do 
not have a serious effect on the drag 
characteristics of the wing, but loads 
sufficient to produce permanent defor- 
mation can bring about a sharp increase 
in drag. 

These studies also revealed, how- 
ever, that the extent to which com- 
pressive loads increase the drag charac- 
teristics of a wing depend in part on 
the type of structure used as it affects 
wing stiffness. 

As would be supposed, wing panels 
fitted with de-icer boots showed a del- 
eterious effect on drag characteristics, 
with values as high as 40 percent drag 
increase. 

► Structures Studied— Since the forego- 
ing indicates that the type of structure 
plays an important part in the degree to 
which wing bending produces drag in- 
creases, it is of interest to examine the 
relationship between various skin 
thicknesses, stringer and rib spacing 
and wing smoothness. 

A British study of this problem by 
Dr. D. M. A. Leggett indicates that there 
does exist certain ranges of these vari- 
ables producing favorable drag charac- 
teristics.* Two types of structure were 
examined— a conventional stressed-skin 
arrangement of two spars, convention- 
ally-spaced ribs and spanwise stiffeners, 
and a similar structure using only chord- 
wise stiffening. 

Results of these analyses indicate 
that for the first type of structure, low 
drag is best preserved by the use of 
.0625-in. skin with stringers at 4-in. 
pitch, or .0785-in. skin with 5-in. stif- 
fener-spacing. 

The second type of structure, with 
chordwise stiffening only, proves a dif- 
ficult problem and these studies indi- 
cate that it is not suitable for low-drag 
wing structures because of its low bend- 
ing resistance and consequent exces- 
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FOR SURE-FIRE PERFORMANCE . . . 

FOR ALL TYPES OF PLANES 


there’s more HPR in 

PACKARD 

high-altitude aircraft 

IGNITION CABLE 

You can count on Packard ignition cable for more hours per replace- 
ment — because extra endurance is built right into it. Added HPR* are 
the natural result of Packard design and manufacture. Here is cable in 
which are combined all the know-how and specialized skills that 
Packard has gained through years of leadership in cable progress 
and development. Here is cable possessing unequalled resistance to 
heat and cold, moisture and abrasion, age and corona. 

For extra hours of sure-fire ignition, for maximum reliability under 
all atmospheric conditions, from sea level to ceiling ... in all parts 
of the world . . . specify Packard high-altitude ignition cable. 


PACKARD ELECTRIC DIVISION, General Motors Corporation, Warren, Ohio 


Jets Tested for Sand, Dust Damage 

Gas turbine engines bring new problems in desert oper- 
ations. Trial runs indicate need for more study. 


The Air Materiel Command, recall- 
ing the effects of sand on piston engines 
in World War II, is wasting no time ■ 
finding out how the turbojet powerplant 
will stand up in desert operations. 

Preliminary investigations by AMC 
with J-47-GE-1 and J-35-A-15 turbojets 
indicate that gas turbines may not be 
rapidly or grossly affected by dust or 
sand. But they still are affected suffi- 
ciently to warrant serious, future study 
of the turbojet-desert problem. 

Because of differences between turbo- 
jet and piston engines, a great amount 
of data collected during the past eight 
vears concerning reciprocating engine 
life under desert conditions gives few 
clues to what may happen to a gas tur- 
bine under the same circumstances. 
While greater clearances of the primary 
components would seem to be an ad- 
vantage, the higher rotational speeds and 
the danger that sand erosion may grad- 
ually alter inlet duct dimensions, on 
which thrust depends so acutely, ap- 
pear as definite disadvantages when com- 
pared to the piston engine. 

J. E. DeRcmcr, AMC project engi- 
neer pointed out in a paper delivered 
recently at the Society of Automotive 
Engineers National Aeronautic Meet- 
ing in Los Angeles that the problem is 
made particularly difficult because all 
attempts to remove sand and dust from 
the air as it enters the jet “appear to 
be hopeless." Turbine performance in 
its present stage of development is too 
dependent on maximum inlet duct effi- 
ciency to permit filter installation. 

On the basis of preliminary data ob- 
tained in the J-47 and J-35 tests, De- 
Rcmer believes the only feasible ap- 
proach to the problem for the present 
is to: 

• Use high erosion resistant materials 
in the critical areas of the engine, such 
as the compressor. 

• Alleviate sand and dust troubles in 
low dust concentration areas by con- 
sidering location and type of duct en- 

• Measure time effects in the deteriora- 
tion of performance of the basic engine, 
and secure data to determine engine 
overhaul requirements and advisability 
for protective measures. 

• Obtain data on engine accessories to 
determine their limits and filtration 
requirements. 

• Periodically check filters in compres- 
sor air bleed lines to avoid the hazard of 
clogged balance and cooling services. 

• Conduct service tests with a number 
of aircraft under actual desert condi- 
tions to evaluate more accurately the 


significance of the sand problem from 
a military standpoint. 

• Compare the vulnerability to sand of 
the centrifugal flow- to axial flow-type 
compressor turbojet. (AMC already has 
scheduled tests on the J-33 centrifugal 
flow turbojet for evaluation against the 
J-47 and J-3 5 axial flow engines, cur- 
rently being tested.) 

► Test Extreme— First turbojet sand test 
conducted by AMC was in November, 
1948, at Eglin Field, Fla., on a J-47- 
GE-1 axial flow engine installed in a 
North American F-S6. The general 
test setup consisted of a sand hopper 
and an injection tube with an air hose 
connected to blow sand into the inlet 
duct. 

The conditions for this test were 
severe. The sand was almost pure SiO : , 
with shape 99 percent semi-round and 
1 percent angular. With this mixture. 
100 percent passed through a 14-mesh 
screen, 85 percent through 28-mesh, 
30i percent through 48-mesh, 81 per- 
cent through 65-mesh, and 1 percent 
through 100-mesh. 

This mixture had severe erosive qual- 
ities. The sand concentration injected 
in the engine was 1.36 lb./sec., at 
maximum rated power. Concentration 
of sand and dust was about 29 times 
the amount that would be ingested into 
an engine at the same power with dust 
conditions at the inlet meeting Speci- 
fication AN-F-30a (Army Navy Speci- 
fication for Engine Charge Air Filter). 

The test was terminated after three 
minutes when a circumferential rupture 
3 in. long and 1-in. wide occurred in 
the exhaust cone 3 in. aft of the tur- 
bine flange, probably induced by clogged 
burners. A total of 334.8 lb. of sand 
had passed through the engine. 



Calibration of the engine following 
replacement of the tail cone and me- 
chanical inspection only, yielded the 
performance shown in Figs. 1 and 2, 
as compared to guarantee ratings for the 

A complete tcardown after calibra- 
tion showed these conditions: 

• Starter generator— Severe commutator 
pitting and heavily scratched brush con- 
tact surfaces. 

• Forward fraine-Rear tips of 23 guide 
vanes caused V-type vibration marks 
on gear case support segment. 

• Compressor rotor— Blades severely 
eroded at tips and trailing edges, ero- 
sion moderate on all blade leading 
edges; first stage blades bent at trail- 
ing edges and all anodizing eroded from 
aluminum spacers and wheel rims, and 
dichromatc surface from steel wheel 


• Compressor stator— Blades severely 
eroded at trailing edges near base in 
forward stages with erosion more se- 
vere and localized closer to blade tips 
in later stages; compressor casing ero- 
sion enough to indicate pattern of air- 
flow in forward stages; extraction air 
holes worn to an elliptical shape with 
long axis parallel to air flow; all di- 
chromate eroded from magnesium cas- 
ing and stator rings. 

• Midframe— All dichromate eroded 
from magnesium midframe in diffuser 
Section: 

• Combustion chambcis— Inner liners 
in excellent condition, but several outer 
liners discolored, indicating hot spots 
in engine during test; bellows in each 
outer chamber full of sand, prohibiting 
free expansion and contraction of cham- 
ber; drain line of No. 3 and 6 com- 
bustion chambers broken. 

• Transition pieces— Slight and uniform 
erosion. 

• Nozzle diaphragm— All blades slightly 
eroded at trailing edges, excessive ero- 
sion at outer blade trailing edge behind 
combustion chambers 5, 6, and 7. 

• Turbine wheel— Uniform erosion of 



Fig. 2. J-47 specific fuel consumption data. 
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all blade tips inward for 5 in. on con- 
vex side, Zyglow indicating no cracked 
buckets. 

• Turbine shroud ring—' Three 5-in. long 
and 4-in. wide areas burned away be- 
hind burners 5, 6, 7, and 8. 

• Exhaust cone— Burned hole 3 in. 
long and 4 in. wide, 3 in. aft of the 
turbine flange behind burners 6 and 7. 

• Lubrication system— No sand in oil 
lines, sumps, pumps, filters or bearings. 

• Air lines— Balance air lines and air 
cooling lines packed with sand, per- 
mitting little or no effective air flow. 

• Air seals— First and twelfth stage com- 
pressor air seals sand blasted, but only 
normal wear on rubbing surfaces; sand 
collected in seal-protected areas in fine 
powder form. 

• Balance— Compressor static and dy- 
namic balance unchanged by dust ero- 

► Second Test— Rapid failure of the J- 
47 engine during the tests cast serious 
doubt on the validity of an accelerated 
test for evaluation of sand and dust 
effects in a gas turbine. Hence, AMC 
set up a similar test on a YF-84 aircraft 
using a J-35-A-15 engine with the ob- 
jective of duplicating actual operating 
conditions as closely as possible. 

After experimenting with several dust 
injection methods, the arrangement il- 
lustrated in Fig. 3 was adopted. The 
large mixing tube was an F-80 exhaust 
tailpipe, larger opening facing the 
crafts inlet duct. Smaller tube was a 
3-in. pipe. A 300-lb. capacity hopper 
was used with a valve to control sand 
flow, but the valve was abandoned when 
it was found impossible to control the 
flow accurately. 

Low pressure region at the duct inlet 
produced airflow through both mixing 
tubes, velocity being dependent on the 
distance of the large tube from the in- 
let. Turbulence produced in the large 
tube thoroughly distributed the dust 
over the entire inlet duct to provide 
natural conditions without auxiliary 
power equipment. 


Sand and dust conditions chosen 
were based on Specification AN-F-30a 
in the belief that data behind these 
requirements are the most accurate and 
comprehensive available. The dust con- 
centration was .03 grams/cu. ft., the 
test condition specified for ramming 
carburetor air filters. Material was high- 
silica beach sand and Albany molding 
sand grade 00 with these particle char- 
acteristics: U. S. std. sieve size, —50+ 
75, 45±3 percent, -704-100, 20+3 
percent; -1004-140, 15±3 percent; 
-1404-200, 10±3 percent; and —200 
4-325, 10±3 percent. 

► Operation Phases— The engine was 
operated on a power schedule that in- 
cluded start, takeoff, climb, approach, 
landing, and shutdown. Assuming that 
.03 grams/cu. ft. of dust existed at the 
inlet duct during all these conditions, 
the dust weight flow per unit of time 
that would be ingested at each of the 
power conditions was calculated, using 
the corresponding engine mass air flow 
at sea level. Time alloted for each of 
the power settings was based on ob- 
servation of many flights of the F-80, 
F-86, and F-84. 

With the average time for each power 
condition obtained, total weight of the 
sand ingested by the engine during each 
setting was calculated: Idle, 1 min., 336 
grams sand ingested; taxi (60 percent 
rpm.), 4 min., 3240 grams; takeoff 
(100 percent rpm.), 1 min., 1620 
grams; and approach, land, taxi (60 
percent rpm.), 4 min., 3240 grams. 

Sand and dust were introduced after 
each power condition was reached and 
stabilized. Concentration was kept as 
close as possible to .03 grams/cu. ft. 
throughout entire period of a given 
power setting. 

► Runs—' This schedule was followed 
until engine failure or a sufficient num- 
ber of takeoffs and landings were ac- 
complished to correspond to the nor- 
mal engine overhaul period. For the 
F-84, assuming a fuel endurance of 
3 hr. per flight, and 150-hr. engine 


overhaul periods, this would amount to 
50 takeoffs and landings. The engine 
was subjected to a standard calibration 
prior to the test to provide a basis for 
measurement of performance deteriora- 

Aftcr four runs, the turbojet was re- 
moved, partially disassembled and in- 
spected. Very minor erosion was ob- 
served. All internal surfaces exposed to 
airflow were clean, including spark 
plug electrodes, suggesting possible 
use of small quantities of dust (1-2 lb.) 
for periodic cleaning of the engine. 
The power plant was reinstalled and 
the schedule continued with periodic 
visual inspections, until 15 runs were 
completed. 

At this point, a hydraulic leak re- 
quired engine removal for the second 
time. Erosion was noticeable, but no 
serious wear was apparent. The engine 
was reinstalled. 

The schedule was continued, but 
after 26 runs— halfway to the 150 hr. 
overhaul point— the turbojet broke 
down because No. 2 bearing failed. 
After disassembly, the following effects 

• Bearing air filters were severely 
clogged with sand and dust. Bearing 
failure, however, was not clearly the 
result of the clogged filter, because all 
filters were clogged and the remaining 
bearings gave no indication of impend- 
ing failure. Considerable air flow was 
still obtainable through filters, but No. 
2 bearing is the most critical and re- 
duced air supply probably accelerated 

• Erosion was apparent on the leading 
edges of the midframe islands in all 
stages of the compressor, more exten- 
sive in the 9, 10, and 11 stages, and 
most extensive in the 7 stage rotor. 

• Starter generator contained a con- 
siderable quantity of sand and dust 
with commutator and brushes eroded 
and pitted. Damage was not extensive 
and service still could be expected. 

• Compressor lands showed some pit- 
ting on the top half, quite extensive on 
No. 3 and 4 stages. 

• Certain portions of the aircraft duct 
walls showed mild erosion. 

• All other engine components showed 
very little or no erosion. Static and 
dynamic balance of compressor and 
rotor were not seriously affected. Vi- 
bration readings during the calibration 
ran after the test had improved over 
readings in the first calibration. 

• Characteristic deposits of fine dust, 
found on all surfaces including com- 
pressor rotor and turbine blades, indi- 
cated air flow conditions on those sur- 
faces. This suggests experimental tech- 
nique similar to the use of strains for 
qualitative checks on internal airflow 
conditions in a turbine. 

• During 26 runs, a total of about 
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the design superiority of the delta wing 
configuration over conventional "swept- 
back” wing styles. The experimental plane 
has "elevons” at the wing’s trailing edge 


for aileron and elevator action. Direc- 
tional control and stability arc achieved 
by a vertical stabilizer and rudder, also of 
triangular shape. 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 

San Diego, California Fort Worth, Texas 
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Fig. 4. J-35 thrust 


474.5 lb. of sand and dust passed 
through tlie engine. Effect of the test 
on thrust and specific fuel consump- 
tion, compared with factory and pre- 
test calibration runs, is illustrated in 
Figs. 4 and 5. 

► J-47 Test Conclusion-Comparison 
of results of both tests indicate the 
J-47 accelerated run, using high sand 
concentrations in a short period of 


time, was not a valid evaluation, since 
erosion was much more rapid and 
severe for an equivalent quantity of 
sand and dust than when conditions 
approaching natural are used. 

AMC Engineer DeRemer points out 
that to arrive at a more accurate evalua- 
tion, several factors must be considered 
in relation to the J-35 test. The trial 
created an extreme condition in that: 


Dust conditions existed for every 
simulated takeoff and landing during 
the total test. This may not be the 
case in actual operations. 

Sand and dust had uniformly high 
abrasive qualities, while natural condi- 
tions will vary considerably. 

A separation effect may be exercised 
on the larger, more abrasive particles by 
airframe air inlets of another type than 
the test inlet. 

Sand and dust concentrations will be 
lower in many instances where engines 
are mounted high on wings. 

DeRemer adds, however, that the 
test might be considered not suffi- 
ciently extreme when evaluated in the 
light of these points: 

Ground engine operation in Sand 
and dust may be much longer under 
certain tactical conditions. 

Flight time in sand and dust may be 
longer in regions of frequent storms 
where airborne dust still can be con- 
siderably concentrated at altitudes up 
to 8000-10,000 ft. 

The force exerted on the ground by 
jet wakes in mass operations may pro- 
duce sand concentrations greater than 
that used in the test— based on measure- 
ment behind propellers. 



P&W Readies New Test Facility 


A new $12 million laboratory for 
Pratt & Whitney Aircraft division, 
built expressly to test experimental jet 
engines, is almost complete and will be 
put into operation within the next few 
months. 

To be named the Andrew Willgoos 
Turbine Laboratory, in honor of P&W's 
chief engineer for twenty-three years, 
who died earlier this year, the structure 
is located at Hartford, Conn. It is the 
main unit of a jet development program 
in which P&W has spent $15 million 
since the war's end. The building has 
no windows, is 6 stories high and 400 

It is equipped with four test cells, 
with two adjoining chambers at op- 
posite ends of the building. Test cells 
can be distinguished from the rest of 


the structure by the lower roof levels 
and reinforced concrete walls— two feet 
thick in some places. The central part 
of the building has double insulated 
walls faced with corrugated sheets. 

One of the two adjoining 1 3 5-f t.-long 
cells at one end of the building will be 
used to test turbine compressors and 
will be equipped with a 21,500-hp. 
driving motor. The neighboring cham- 
ber will test entire engines or their 
turbines. 

The two identical cells at the oppo- 
site end of the building can be used for 
testing burner components or entire 
engines. A maze of pipes and tubes, 
neatly brought into the cells under a 
grating Boor, feed hot or cold, dense or 
thin air into the engines or their com- 
ponents to simulate flight conditions at 


varied altitudes and temperatures. The 
air can be cooled to —70 F. and thinned 
to create conditions found at 40,000 ft. 

To provide power demanded by the 
jet tests, the central service equipment 
section of the lab has four large boilers, 
in addition to four turbo-generators 
which afford 18,400 kw. The boilers, 
designed for installation in Navy battle 
cruisers, were intercepted on the way 
to the junkyard at the end of the war, 
and picked up by P&W’s purchasing 
department for a fraction of the cost 
involved in building new units. The 
generators similarly were obtained at 
small cost from returned lend-lease 
destroyers which were declared surplus. 

To meet other testing needs, the lab 
will take in water at 120,000 gal./min. 
from the Connecticut River through a 
6-ft. pipe. Water will be circulated by 
a 94-ft. high pump house and will be 
returned uncontaminated to the river. 

To reduce jet noise on the outside 
of the lab, exhaust gases on their way 
out from engine testing pass through 
one of three silencing chambers built 
of heavy concrete faced with sound 
absorption material. More jet sound is 
lost in a labyrinth before the gas is 
passed into the outer air through slots 
in concrete bunkers. The solid blank 
walls of the building also are designed 
to hold in the noise. 

A storage area near the laboratory 
accommodates about 3500 barrels of jet 
fuels, and 54,000 barrels of heavy crude 
oil for the boiler fires of the entire 
P&W plant. 
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you CAN BE SURE .. IF ITS 


Westinghouse 




in Airport Lighting, too!! 


Whether you’re lighting an all-weather port, or 
a one-strip field, it pays to turn to Westinghouse 
... a single source of supply for co-ordinated 
lighting, distribution and controls. 

Having built a rich background of airport 
lighting experience that dates back to 1927, 
Westinghouse leads today with the largest 
line of CAA-approved lighting equipment . . . 
more than 60 units that meet, or exceed, 
CAA standards. 

Westinghouse Lighting Equipment for airports 


includes a “Junior” line, with quality and per- 
formance at the same high standards as the larger 
parallel types. 

For further information, get your copy of 
Booklet B3573A, “Large Airport Lighting and 
Distribution”, and Booklet B3968A, “Elevated 
Marker Light”. Check the complete line of 
Westinghouse Aviation Equipment. Call your 
local Westinghouse representative or write 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. j-94820 
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Lights to penetrate heaviest fog. Designed and developed 
by Westinghouse, Krypton Flashing Beacon Lights are now in 
service at both European and American airports. Flashing 40 
times per minute, these lights pierce dense fog at least 
1,000 feet. Intensity is adjustable for clear or light foggy nights. 

Sure transformer operation. Westinghousc-devcloped. 
the “CSP" (Completely Self-Protecting) transformer protects 
itself against lightning, short circuits and overloads. Universally 
accepted as best for airport distribution circuits. 
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■miaue* MOTOR SLIDE VALVES 


Whittaker Motor Slide Valves are designed, built, assembled and 
tested as one unit! Both actuator and valve body are by Whittaker. 
This means that the same proven design, high quality materials, engi- 
neering skill and experience that go into the valve bodies are also 
incorporated into actuator units. These two elements are treated as a 
whole to obtain the highest valve efficiency and congruity of working 
parts at lowest possible cost. 

Whittaker Motor Slide Valves are individually engineered to 
meet your specific requirements. Both actuator and valve body are 
designed for each other. There is no compromise in valve body design 
or efficiency to meet specifications of another manufacturer's standard 
actuator unit. 

There is no need to spend costly engineering, purchasing and 
assembly man-hours on separately made actuator units and valve 
bodies. With the Whittaker Motor Slide Valve you get an actuator 
unit and valve body that are literally made for each other— engineered 
—built— tested— assembled— as a unit— for the highest possible valve 
efficiency. Wm. R. Whittaker Co., Ltd., 915 North Citrus Avenue, 
Los Angeles 38, California. 







Pioneered In Control 
Almost 20 Years Ago 

I want to discuss with you your article 
on Servo Control Tabs in the Sept. 12th 
issue of Aviation Week. You stated: 

"Control has been largely a matter of 
opinion and it was not until 1943 that 
qualitative appraisal of aircraft handling 
characteristics was reduced to the necessary 
derivatives and coefficients useful to the 
aerodvnanucist.” 

I would like to point out that in 1930, 
Berliner Joyce Aircraft Corp. accepted the 
first contract ever made with the Bureau of 
Aeronautics to dive an airplane to terminal 
velocity and pull it out in a predetennined 
distance. 

Naturally, wc were interested in strength, 
stability, controllability, and what might 
be expected of the airplane in the way of 
magnitude and fidelity of stick forces under 
varying conditions. Maximum stability with 
highest possible rates of angular accelera- 
tion in yaw, pitch, and roll for minimum 
stick forces was insisted upon. 

Under the guidance of Bill Miller, han- 
dling characteristics were reduced to the 
necessary derivatives and coefficients. He was 
then able to assure us that the airplane had 
a given maneuverability, stability, and con- 
trollability in terms of angular accelerations 
and velocities with less stick forces in com- 
parison with several other extremely satis- 
factory airplanes with which we were both 

These derivatives and coefficients were 
established with wind tunnel data and 
theoretical analysis of the effects of down- 
wash and slipstream calculations, and taking 
into account also the friction of the linkages 

Some very excellent advanced aerody- 
namics resulted from this requirement. 

early '3o"\vc attempteYto" g” NACA to 
do for the whole industry and all types of 
aircraft what we had accomplished at B/J 
for our own types, and which you say was 
not accomplished until 1943. The above 
facts indicate that wc were well out in 
front in those days. 

It was because of the knowledge that such 
things could be done that the proposal was 
injected at these conferences in an effort 
to get industry and NACA to reduce their 
stability, controllability, and maneuvering 
characteristics to engineering terms instead 

It took a decade before NACA and the 
rest of the industry adopted the same scien- 
tific approach. 

B/J Aircraft actually did it in the '30s, 
and that's my only bone of contention with 
your article. Naturally, you did not know 
of this and could not refer to it. It was the 
fine advanced thinking of Bill Miller that 
made it possible, and somewhere along the 
line he should be given credit for it. 

Wing Engineering Corp., 
Temple N. Joyce, 
President. 
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SKYDROL 

The High-Quality 
Hydraulic Fluid 


Look at the qualities that Skydrol 
offers you. Skydrol is fire-resist- 
ant ... an excellent lubricant 



qualities include the things you 
want in a hydraulic fluid? Send 
for a sample of Skydrol and put 
it through the paces in your lab- 
oratory. See if you don't agree 
that Skydrol is a superior pres- 
sure-transfer medium. 





3. SKYDROL Is stable to operating 

isfactorily at hydraulic pressures up through 
5,000 pounds per square indi, with negli- 
gible loss of film strength. 


SKYDROL carries CAA approval as the 
lubricant for cabin superchargers In 
DC-6 type aircraft. 
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The 

Labor Union Monopoly 
Bites ALL Workers 


What kind of government is it which: 

. . . Prosecutes the Great Atlantic & Pacific Tea 
Company which it asserts handles about 6V2% 
of the retail food distributing business as an il- 
legal monopoly in restraint of trade, and 

. . . Seeks to break up four big meat packing 
companies and make them into 14 companies, 
charging the four with being a monopoly in 
restraint of trade, but 

. . . Makes no move whatsoever to apply the 
federal anti-trust laws to the exercise of virtu- 
ally 100 percent monopoly control of labor in 
the coal industry, and the only slightly less com- 
plete monopoly control of labor in the steel 
industry? 


The answer to that question is simple. It is class 
government of the most flagrant type, a govern- 
ment by which special privileges are dispensed 
without justice and to the great injury of all 
workers. It is the kind of government which will 
lead to the early sacking of the American en- 
terprise system and the personal freedoms of 
workers. 

In legal terms the explanation of this flagrant 
affront to good government is also simple. In 
1932 labor union activities were given virtually 
complete exemption from the application of the 
federal anti-trust laws by passage of the Norris- 
LaGuardia Act. 
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When the Norris-LaGuardia Act was passed 
labor unions were relatively weak. Only about 
16% of the nation's industrial workers were 
organized, only about 12% of the steel workers. 
About two-thirds of the coal miners were union 
members, but only half that number were paying 
dues. The country was in the depth of its worst 
depression. The unemployment of about one- 
fourth of the labor force made monopoly control 
by labor seem so remote as to be almost fanciful. 

But after only seventeen years devoted to the 
promotion of labor union organization by the 
federal government, we have labor monopoly 
with us. In its power and scope it makes the 
alleged business monopolies being prosecuted 
under the federal anti-trust laws seem positively 
piddling. In its manners it makes the old-time 
business monopolists look like Lord Fauntleroys. 

What is lacking, grievously lacking, is action 
by Congress; action to shape our federal anti- 
trust laws to take account of the labor monopoly 
that has become the dominant national force in 
our country today— a force that is leading to the 
loss of freedom of all workers. 

Before labor monopoly is broken up, as it must 
be broken up if our economy is not to be per- 
manently wrecked, other steps will no doubt be 
required. But one test more than any other will 
be the touchstone of the nation's determination 
to keep its economic and personal freedom. It is 
what it does to see that labor monopoly re- 


ceives the same treatment under the federal 
anti-trust laws as any other kind of economic 
monopoly. 

The purpose of the federal anti-trust laws is to 
break up monopoly and preserve fair competition 
in the United States. It is a fine purpose. The 
wisdom and fairness of its application in partic- 
ular cases is often open to challenge. But in spite 
of bad administration every farsighted business 
man I know is a staunch defender of our na- 
tional anti-trust policy. 

At present, in the exemption of labor monop- 
oly, we have a breach in that policy which, if 
not closed, will soon become fatal both to the 
policy and the enterprise system it is designed 
to foster and protect. 

The main thing wrong today with Great Britain 
and indeed all Europe is that no effective anti- 
trust laws are in existence to protect the public 
from business and labor monopolies, to guaran- 
tee personal freedoms. No free economy in 
Europe or America can prosper as long as pro- 
tected monopolies remain and flourish. 

While your representatives in Congress are home 
with you talk to them about the special privi- 
leges now granted to labor union monopoly. 
You would serve your country well by finding 
out what they intend to do about it before it is 
too late. 



cG raw- Hill Publishing Company. Inc. 


President, Me 
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1500 EXPERIENCED 

AIRCRAFT SPECIALISTS 


Airline aircraft maintenance and overhaul is 

business for skilled, experienced specialists. AEMCO h 
more than 1 ,500 of them . . . equipped with every facility I 
efficient work, operating on a smoothly-managed prodi 


CONVINCING EVIDENCE of AEMCO capacity is our 
of more than two hundred fifty 8,000 -hour overhc 
DC-4 and C-54 type aircraft . . . completed at the 
19 per month. 

WHAT THIS MEANS TO AIRLINE OPERATORS is 

this ... on opportunity to take full advantage of prod 
line speed and economy in aircraft maintenance one 


FIND Ol 
Factual 

the wor 


» AEMCO SERVICES ci 


8.000-HOUR OVERHAUL 
J RESEALING 

I COMPONENT 
I CONTRACT 


AIRCRAFT ENGINEERING AND MAINTENANCE CO. 

OAKLAND MUNICIPAL AIRPORT • OAKLAND, CALIFORNIA 



The kid that once was you . . . 


The boy in the window looks upward. His eyes are shining . . . his 
attention riveted on a plane in the sky. 

As you watch him, you know he is not with you at all. He is piloting a 
plane through wind and clouds to the stars. He is no longer earth- 
bound — but a man with wings. 

You know what he is thinking, for once you stood somewhere — in a 
window, at a school desk, on a hill — and had the same dream of glory. 
It was the same dream, and yet it wasn’t. 

When you were a youngster, chances are your first love affair was 
with a wire-strutted Jenny, or later, with a Winnie Mae, or a Spirit 
of St. Louis. Today's youngsters are enchanted with a Buck Rogers 
world come true — sleek, streamlined rocket planes; planes without 
pilots; jet-propelled planes that fly faster than sound. 

All of these are a part of modern aviation. It is a world fantastic 
beyond belief. And it becomes bigger and more incredible by the day. 
Right now, almost ten million dollars a day are being spent by the 
aviation industry to satisfy commercial, private and government 
needs. Aviation is growing, and it will continue to grow. It will, and 
it must. 

No matter what you make or sell, aviation offers a vast new market 
for your products. You owe it to yourself to investigate this oppor- 
tunity. 

■6 * * 

For a detailed outline of the sales potential aviation offers you, write 
for “Aviation Week — and the Market It Serves.” Aviation Week, 
Dept. C, 330 W. 42nd St., New York 18, N. Y. 

McGraw-Hill Publishing Co., Inc., 330 W. 42nd St., New York 18, N. Y. 

. . . Offices in Boston, Philadelphia, Pittsburgh, Cleveland, Detroit, 
Chicago, St. Louis, Dallas, Atlanta, San Francisco and Los Angeles. 


Look to the Sky 

for your market 




Check the sectional illustration 
of the AC-181 Spark Plug 
and the descriptive captions 
around it— with your 
performance requirements 
in mind. 

These AC features, combined, 
produce o plug which has 
proved to be exceptionally 
resistant to lead fouling, 
in service tests and 
engine builders' tests alike. 
Furthermore, AC-181 
habitually reduces off-schedule 
plug changes. And it is 
Pratt & Whitney and C.A.A. 
approved far R-1690, R-1830, 
R-2000, R-2800, and 
R-4360 power. 



A COMBINATION OF 

"Performance” Features 

NOT FOUND IN ANY OTHER SPARK PLUG 




TACHOMETERS • TEMPERATURE GAUGES ■ AMMETERS 
PRESSURE SWITCHES • FUEL GAUGES • OIL GAUGES 
FLEXIBLE CABLE • FUEL PUMPS 


AC Pints lor iel engines Inn 
also participated in the establish- 
ment el mam speed records. 




NEW AVIATION PRODUCTS 



Instrument Shows Critical Speed 

Kollsman Mach Air Speed Indicator designed to give 
greater operating safety margin on fast transports. 


Larger and faster transport planes 
have put a new type of airspeed indica- 
tor into use. It not only gives a greater 
margin of airline operating safety, but 
simplifies the Bight crew's job. 

The instrument is the Mach Air 
Speed Indicator, so far the exclusive, 
patented device of Kollsman Instrument 
division of the Square D Co., although 
a wartime military development, it is 
now being used commercially for the 
first time as standard equipment in the 
Boeing Stratocruiser. Some airlines arc 
studying its application for Lockheed 
Constellations. 

► PAA Requirement— The Mach Air 
Speed Indicator, in the eyes of some air- 
line engineers, is a “must” for large, 
high-speed transports. It came into 
commercial use on the Stratocruiser at 
the instigation of Pan American Air- 
ways, which also had planned to use it 
in the Republic Rainbow if that project 
had been completed. 

Great weight of planes such as the 
Stratocruiser, Rainbow and the 107,- 
000-lb. Connie, plus their high speed, 
makes the “critical speed” of these 

S nes a constant concern of operators. 

is speed, which varies with altitude 
and temperature, is determined by de- 
sign data plus flight tests. 

Normally, the flight crews of a par- 
ticular airplane are furnished with a 
table of critical speeds for various alti- 
tude and atmospheric conditions. The 
critical speed in terms of miles-per-hour 
then must be figured out in night by 


referring to the table and correcting for 
altitudes not shown. 

► Saves Time— The Kollsman instru- 
ment eliminates these in-flight calcula- 
tions by showing the critical Mach num- 
ber of the plane, and translating this 
into mph. for the altitude at which the 
plane is operating. 

The instrument is an ordinary air- 
speed indicator, plus. The plus is the 
small counter on right (both photos) 
which can be preset to the critical Mach 
number of tne airplane. The broad 
pointer on military model at left is a 
red hand indicating the critical speed. 
This hand moves counterclockwise, 
while the usual airspeed pointer is mov- 
ing clockwise. The point where the two 
indicators eventually overlap is the criti- 
cal speed. 

► Three for Stratocruiser-There are 
three models used for the Stratocruiser— 
Types 865F-4-020, 865F-6-021 and 
865F-6-022 (shown in right photo). 

Principal difference in the three 
models is location of zero speed mark. 
In addition to the red pointer, all have 
CAA-required warning arcs, not used 
in the military type shown. 

These consist of green and yellow 
arcs on the dial face. A fixed, long, 
green arc extends counterclockwise for 
about one-quarter of the circumference 
from the critical speed point. Oppo- 
site this arc is a movable arc of about 
equal length, with its counterclockwise 
end green, followed by a short yellow 
segment, with the clockwise end black. 


Purpose of this is to give the flight 
crew ample warning that the plane is 
approaching the critical speed. 

► Speed Bracketed— As that speed is 
neared, the movable arc swings counter- 
clockwise until the yellow segment over- 
laps the end of the fixed green arc. As 
speed increases, the yellow segment 
moves over the green arc, with the black 
portion of the movable arc gradually 
covering the clockwise end of the fixed 
green arc. In this way the remaining 
limit of critical speed is always effec- 
tively bracketed. 

► Interchangeable— An important fea- 
ture of Kollsman's Mach Air Speed In- 
dicator is that it is directly interchange- 
able with standard airspeed indicators, 
using the same size mounting hole in 
the panel, and standard pitot and static 
pressure connections. The case depth 
is greater than that of standard indica- 
tors, but not enough to make installa- 
tion in existing planes difficult, says 
Kollsman. 

The Stratocruiser instruments cost 
$245 each, and are in production at 
Kollsman's Elmhurst, N. Y. plant. 


Cleans Mercury 

"Mercury Orifice” motor-driven de- 
vice for purifying contaminated mer- 
cury, is offered by Andrew Technical 
Service, 4747 N. Damen Ave., Chi- 
cago, 111. 

This unit is designed to process, 
at one time, up to 25 lb. of badly 
fouled mercury into product suitable 
for exacting use. 

Device works on principle of oxidi- 
zing impurities by air. Mercury is 
poured through funnel into glass barrel 
and violently agitated by motor action. 
This causes impurities such as lead, 
tin, zinc, cadmium, bismuth, etc., to be 
broken up into dry, powdery, non-co- 
hesive oxides. Mercury then is trans- 
ferred to receptacle where it is held 
long enough to permit oxide particles 
to rise to surface for separation. Pro- 
cess takes about 2 hr. and is claimed to 
leave mercury clean enough for use in 
McLeod gages, manometers, displace- 
ment devices and other instruments 
where high purity is an important con- 
sideration. 


Work Tower 

To speed overhead factory and build- 
ing maintenance, manually operated, 
rolling work tower, offered by Safeway 
Steel Products, Inc., Milwaukee 13, 
Wis., can be adjusted to any platform 
level from 7-17 ft. above floor of the 

Controlled from work platform, tower 
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floor-to-floor conveyor and stacker. Posi- 
tive screw-jacks on unit's raising mecha- 
nism incorporate safety features per- 
mitting conveyor to be locked in any 
desired location within its height limit. 
It is available with belts 6-36 in. wide, 
in length range of 12, 15, 18, 20 and 
24 ft. 

Motors to operate conveyor arc pro- 
vided in various sizes, depending on 
load to be carried, and either slider or 
roller bed construction is available, 
may be furnished with power 
n tail feeder and whi 
_ ■ nosed-over delivery 

carriage of heavy angle iron, conveyor 
rides on two stationary and two swivel 

Two floor locks arc provided to secure 
mechanism in desired location. 


Vacuum Gage 

Vacuum gage for measurements rang- 
ing from 1-1000 microns, offered by 
Hastings Instrument Co., Hampton. 
Va., is designed for laboratory and pro- 
duction processes involving High 
vacuum systems. Unit embodies noble- 
metal thermopile and dependable bridge 
circuit similar to those used in precision 
air meters produced by firm. Gage has 
accurate electrical indicator and small, 
nigged pickup which screws into i-in. 
tapped hole in vacuum system. 

Simplicity of installation and opera- 
tion, fast response, interchangeability of 

damage by exposure I 
pressure arc represented as outstanding 
features of device. It operates on 1 1 5v. 


Trouble Light 

Combination Flex Lite and extension 
cord made by Aero-Motive Mfg. Co., 
1803 Alcott St., Kalamazoo, Mich., is 
compact unit which can be carried in 
small tool kit. 

For operation on llOv. a.c., device 
has 12-in. flexible extension with Neo- 


is designed to be rapidly raised or low- 
ered with little effort by one man. In- 
tegral tubular steel ladder with handrails 
provides easy access to platform in re- 
tracted position. Platform has 2J-ft. 
guard rail to protect worker. To clear 
low doors, guard may be quickly low- 
ered by pulling lockpins at each corner. 
Pins are secured to chains to prevent 

Platform is raised on telescoping ram 
via hydraulic pump and is lowered by 
turning toggle on pump to release pres- 
sure gradually. Tower stands on 4J- 
ft.-square base which can be folded to 
30-in. width for passage through narrow 


Materials Conveyor 


Portable belt booster, manufactured 
by Sage Equipment Co., can be used as 
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prcnc cover to resist wear, and 12-ft. 
service cord. Light bulb is equipped 
with 8-in. diameter guard. 

Another unit offered by firm is 
Model >00 inspector’s light having 6-in. 
rigid extension supporting 54-in. flexible 
section holding light. Bulb is enclosed 
in sleeve which provides focusing ad- 
justment and incorporates magnifying 


Portable Welder 

To eliminate transporting of mate- 
rials during manufacture, assembly or 
repair, Tool and Equipment Distribu- 
tors, 636 S. 10 Avc., La Grange, Ill- 
offers "Big Shot” portable spotweldcr 
supplied in two voltage models. 

The llOv. a.c. unit welds IS to 20 
gage steel. Monel, and stainless steel 

The f20v. a.c. model welds up to i-in. 
thicknesses. 

Measuring 4x4x15 in. and weigh- 
ing 22-lb., unit can be operated by one 
hand, leaving other free to position and 

Heavily insulated and safe from 
shock, welder incorporates modulator 
adjustable to varying power conditions. 
When unit is not welding properly, 
modulator can be turned to another po- 
sition for better pcrfonnance. Upper 
tong is fixed, lower moves. Specifica- 
tions are 34 in. reach, 5 in. overall; 6 in. 
reach, 74 in. overall; 12 in. reach, 134 

Special alloy tips arc adjustable by 
screwing up or down to suit each oper- 


Miniature Tubes 

New miniature tubes for radio com- 
passes, control equipment, high fre- 
quency aircraft receivers and transmit- 
ters, and altimeters arc announced by 
Tube Divisions, General Electric Co., 
Schenectady, N. Y. 

Model GL-5814 is medium-mu twin 
triode and is intended for operation 
where severe shock or prolonged vibra- 
tion are encountered. 

Model GL-5751 is high-mu twin tri- 
ode designed for long life in intermit- 
tent operation. 

Heater voltage (a.c. or d.c.) of units 
is 6.3 at .350 amp. for parallel, and 
12.6v. at .175 amp. for series operation. 
Maximum plate voltage is 330. Plate 
dissipation is 3.03w. for GL-5814 unit, 
l.lw. for GL-5751. 

Each unit rccciycs at least 50 hr. 
factory _ operation test and heater 
cycling and prolonged vibration trials. 
Each measures 2 & in. long, with maxi- 
mum diameter of ? in. 
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BRIEFING FOR DEALERS 

AND DISTRIBUTORS 


ing dock. A canopy, extending the full 
length of the hangar, makes it possible 
to load and unload in any weather. 
Alongside the hangar is a 300,000 sq. ft. 
parking area. 

Corporation Aircraft Owners Assn., 
extremely interested in the project, has 
acquired office space at the center for 
the use of its members and their pilots. 
Some of these member companies al- 
ready base their aircraft at Mallard, 
including Burlington Mills, Lever 
Brothers, Celanese Corp. of America 
and General Foods. Actually, there are 
1 5 members of CAOA in the New York 
area and about 65 members altogether. 
Use of the Mallard installation, how- 
ever, will not be limited to CAOA 
members. 

Mallard’s hangar was originally built 
by the George M. Brewster Construc- 
tion Co., of Bogota, N. J. It was sold 
to the Port of New York Authority for 
approximately $1 million. 


SALES & SERVICE 


. . . INSIDE, lounges and offices honeycomb both sides the million-dollar hangar. 

New Facility for Company Planes 

Mallard Air Service opens round-tlie-clock Executive 
Aircraft Center at Teterboro, N. J., Air Terminal. 


Mallard Air Service, Inc., this week 
plans to open its new Executive Air- 
craft Center, designed to give seven- 
day-a-week airline-type service to busi- 
ness organizations which operate their 
own aircraft. 

At its Teterboro, N. J. base, Mal- 
lard's facilities will be housed in a huge 
hangar, with 48,000 sq. ft. of space and 
an additional 24,000 sq. ft. for cus- 
tomer, shop and office use. According 
to Robert M. Hewitt, president of the 
firm which is also Ryan Navion distribu- 
tor at Teterboro, the Executive Aircraft 
Center will operate 24 hours a day, pro- 
viding specialized service for aircraft, 
crew and passengers. 

Included in these services: 

• An operations room, with direct fac- 
simile weather map transmissions from 
the U. S. Weather Bureau. 

• Teletype service between cities. 

• Spacious lounge for executive aircraft 
passengers and another for pilots, both 


including private offices, showers and 
lockers. 

• Special limousine service to New York 
City and other important points in the 
metropolitan area; service from the city 
to the airport. 

Besides these services. Mallard will 
offer a general parts and accessory de- 
partment, staffed by shop personnel 
who are experienced in handling execu- 

The hangar, which Mallard is leasing 
from the Port of New York Authority 
(owner and operator of Teterboro Air 
Terminal), is actually large enough to 
handle Stratocruisers. Doors are 30 ft. 
high, and the building measures 300 ft. 
by 160 ft. Offices, which will be used 
by the corporations basing aircraft at 
Mallard, line both sides of the build- 
ing's outer walls and extend upward for 

► Unique Dock— One unique feature of 
the hangar is a weather-protected load- 


► BUSINESS FLYING GAINS— Fly- 
ing for business increased in 1948 by 
approximately 31 percent, according to 
analysis of a CAA sampling survey of 
airplane use during the year. Survey 
indicated a total of 2,576,000 hours of 
business flying in 1948 as compared to 

1.966.000 hours in 1947. Approximately 
32,1 10 planes were used in business fly- 
ing, as against 26,590 planes in 1947, 
and average utilization went up from 
74 to 80 hr. The increase was in con- 
trast to a general decline in private and 
nonscheduled commercial flying of 7 
percent from 1947 to 1948, from 16,- 

334.000 hours to a total of 15,130.000 

► AEROMATIC FLANGE-Aeromatic 
Propellers has issued a bulletin relative 
to replacement of flanges on Model 
F-200 propellers, as a result of vibration 
tests showing a type of vibrational 
fatigue in some propellers used on Stin- 
son Model 108, 108-1, 108-2 and 108-3 
planes. Bulletin says that CAA decided 
it was most expedient and economical 
to modify the propeller flange, rather 
than try to change the characteristics 
of the engine, in order to eliminate the 
vibration frequency. Replacement 
flanges are being supplied through Aero- 
matic service stations at S14 each plus 
freight. 

Owners of all Model F-200 propellers 
are asked to inquire at their nearest 
Aeromatic service station or the home 
office of Aeromatic Propellers. Koppers 
Co., Inc., Baltimore. Md., for detailed 
instructions on replacements. 

—Alexander McSurely 
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On the new GRUMMAN PANTHER 

Safety G/ass 

BY PITTSBURGH 



T he aviation industry is making full use 
of the research and engineering ex- 
perience, the manufacturing facilities and 
production skill which Pittsburgh makes 
available for all aircraft manufacturers, 
large and small. 

Manv new developments that contribute 
to improved operation of today's military 
and large civilian aircraft involve improve- 
ments in Safety Glasses and glazing tech- 
niques. results of the continued aggressive 
development program maintained by Pitts- 
burgh Plate Glass Company. 

Aircraft design engineers are looking to 
Pittsburgh constantly, not only for Safety 


Glass windshields and windows, but also 
for gun-sighting blisters, photographic 
glasses, camera windows and other special 
glass and glass-and-plastic combinations. 
Many of the new glazing techniques and 
methods, such as flush mounting of multi- 
ple curved glass panels, were developed “to 
order” by Pittsburgh. 

When you are facing problems which 
involve the use of Safety Glasses in air- 
craft, bring them to Pittsburgh. Our glass 
and glazing specialists will be glad tc con- 
sult with you. Pittsburgh Plate Glass Com- 
pany, 2364-9 Grant Building, Pittsburgh 
19, Pennsylvania. 


PAINTS - GLASS ■ CHEMICALS - BRUSHES - PLASTICS 


COMPANY 


AIR TRANSPORT 


Atlantic Mail Pay Confusion 

Over-ocean carriers find that earnings fluctuate sharply 
under CAB’s present temporary system of awards. 


for that type of equipment. Standard 
available seats for the DC-3 under the 
new setup would be 21; Martin 2-0-2, 
DC-4 and Convair-Liner, 40; Constel- 
lation and DC-6, 43; and Stratocruiser, 
61. 

Mail pay under the proposed formula 
is still on a temporary basis. Final mail 
rates for 1949 will not be detennined 
until next year at the earliest. 


NWA Compares 2-0-2 


U.S. flag lines operating over the 
North Atlantic under temporary mail 
rates are watching their profits or losses 
bounding up and down by millions of 
dollars with each new show-cause order 
turned out by the Civil Aeronautics 
Board. 

In recent years, when most airhnes 
were operating in the red, temporary 
mail rates have, with few exceptions, 
been adjusted in only one direction- 
upward. But now CAB is demonstrat- 
ing that temporary mail pay (with its 
cost-plus-fixed-fee overtones) is a two- 
edged sword which can slash earnings 
as well as losses. 

Last summer, CAB sharpened its 
blade to pare the earnings of a feeder 
operator, Pioneer Air Lines. Now TWA 
faces the same prospect because CAB 
thinks it has been making too much 
money under its temporary mail rate. 

► TWA Profits— A recent Board show- 
cause order requires TWA to explain 
why its U.S.-Europe-Africa-Asia mail 
pay for the first ten months of 1949 
shouldn’t be cut to $6,193,000-about 
$1.5 million less than it has received 
under its present formula. The Board 
said a study of TWA’s books for the 
year ended Aug. 31, 1949, showed the 
carrier’s international division had a $5,- 
641,000 operating profit. 

Result was a 16.7 percent return after 
taxes on the company’s $21 million in- 
vestment. CAB said this represents an 
excessive rate of profit. Even with the 
reduced mail pay now contemplated 
TWA will have a $3,766,000 operating 
profit (an 11.1 percent return on its in- 
vestment) for the year ended last Aug. 
31, according to CAB estimates. 

► PAA Queried— Turning to Pan Ameri- 
can Airways’ trans-Atlantic operations, 
CAB told that carrier to show cause 
why its mail pay for the first ten months 
of 1949 shouldn't be increased by about 
$2.5 million. This would raise PAA's 
mail revenues for the U.S.-Bermuda 
and U.S.-Europe-Africa-Asia routes to 
$8,090,000 through Oct. 31. 

PAA’s books for the first nine months 
of this year showed the carrier with a 
51,877,933 net profit on its trans-Atlan- 
tic links. However, these earnings were 
based on anticipated mail revenues far 
larger than those received cither under 
Pan American's present rate or under 
the proposed new and higher rate. 


American Overseas Airlines' mail pay 
for the first 10 months of this year was 
about right, CAB indicated. ' Figures 
for the first three quarters of 1949 
showed AOA had registered a $453,091 
net profit. 

► Payment Method Obsolete?-While 
examining the results achieved under 
present trans-Atlantic mail rates, CAB 
also decided that its method of com- 
puting payments may be unfair and 
outmoded. 

In the past, all three carriers have 
received mail pay on a plane-mile basis. 
This gave them "the same mail revenue 
for a mile flown with a DC-3 as with 
large four-engine equipment. 

According to CAB, the present for- 
mula not onlv restricts a carrier’s free- 
dom to vary the composition of its fleet 
but also results in lower mail pay then 
intended when equivalent capacity is 
offered by bigger aircraft flown fewer 
plane-miles. 

► Proposed Formula— To correct this 
discrimination— especially for the benefit 
of PAA and AOA which now operate 
Stratocruisers-CAB proposes to make 
mail payments for trans-Atlantic services 
on the basis of available seat-miles. 

Under the proposed formula, avail- 
able seat-miles are computed by multi- 
plying the scheduled plane-mileage 
flown in passenger service during a 
month by the standard available seats 


Costs With DC-3 

After two years experience with the 
new twin-engine planes, Northwest 
Airlines officials estimate their 2-0-2 
equipment can be operated at a saving 
of about 20-25 percent in unit costs 
over the DC-3, the Glenn L. Martin 
Co. has announced. 

Direct cost per available ton-mile is 
reported as 14.85 cents for the 2-0-2 
and 18.83 cents for the DC-3; direct 
cost per available seat mile, 1.782 cents 
for the 2-0-2 and 2.28 cents for the 
DC-3; average seats available per re- 
venue-mile, 33.9 for the 2-0-2 and 19.6 
for the DC-3; cost per plane-mile, 60.42 
cents for the 2-0-2 and 44.63 cents for 
the DC-3. 

Depreciation for the 2-0-2$ is based 
on five years with a ten percent residual 
value. Northwest made its first sched- 
uled 2-0-2 flight on Nov. 15, 1947. 

AOA Engineers 
Get Pay Hike 

By unanimous decision of a three- 
man arbitration board, American Over- 
seas Airlines flight engineers have been 
awarded higher wages for service aboard 
larger and faster aircraft such as the 
Constellation and Boeing Stratocruiser. 

The arbitration board found that the 



AIR COMMERCE BOOSTERS 


New “big four” in the varied aviation activ- 
ities of the U. S. Department of Commerce 
arc, left to right, C. V. Whitney, Under 
Secretary of Commerce; D. W. Kent /el. 
Administrator of Civil Aeronautics; Tom 


Davis, Assistant Secretary of Commerce; and 
Charles Sawyer, Secretary of Commerce. 
Davis, a former special assistant to United 
.Air Lines President W. A. Patterson, was 
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pay of flight engineers and assistant 
flight engineers bore an inequitable re- 
lationship to that of the pilots. It added 
that differing duties and responsibilities 
on the DC-4, Constellation and Strato- 
cruiser should be recognized by differing 

► Contract Pay Scale— For the contract 
year ended last May 31, the AOA engi- 
neers-represented by the Flight Engi- 
neers International Assn.— had a pay 
scale ranging from $450 a month for up 
to six months’ service to $650 monthly 
after 48 months. Assistant flight engi- 
neers received from $350 to $450 a 
month. In neither case was there a pay 
differential for various types of equip- 

The arbitration award gave the engi- 
neers no pay increase for duty aboard 
DC-4s and aircraft of 72,000 lb. gross 
weight or less. But for the period June 
1-Nov. 30, 1949, the engineers received 
$25 more monthly for service on Con- 
stellations or other aircraft between 
72,000 lb. and 110,000 lb. gross weight; 
and $50 more monthly for service on 
Stratocruisers or other planes of be- 
tween 1 10,000 lb. and 1 55,000 lb. gross 
weight. 

For the period Dec. 1, 1949, through 
May 31, 1950, DC-4 pay remained the 
same but Constellation pay rose another 
$25 monthly (making a total increase of 
$50 over last May); while Stratocruiser 
pay rose $35 more per month (making 
a total increase of $85 over pay recorded 
last May). 

Thus the current flight engineer pay 
scale for the DC-4 is $450 to $650 
monthly— unchanged from last May. For 
Constellations the range is $500 to 


$700 monthly and for Stratocruisers 
from $535 to $735 monthly. 

► Scale Raised— Scale for assistant flight 
engineers on Constellations was raised 
$25 a month and on Stratocruisers $50 
a month for the period June 1, 1949, 
to Nov. 30, 1949. For the period from 
Dec. 1, 1949, to May 31, 1950, the pay 
went up another $25 a month on Con- 
stellations and another $35 on Strato- 
cruisers. 

This makes the current Constellation 
scale for assistant flight engineers from 
$400 monthly for zero to six months 
service to $500 for 25-30 months service 
with the airlines. 

On Stratocruisers the present range is 
from $435 to $535. 

’50 Even Better, 

Says UAL President 

United Air Lines President W. A. 
Patterson anticipates better 1950 busi- 
ness for his company and the industry 
generally than was experienced in rec- 
ord-breaking 1949. 

This year, UAL expects to carry 2,- 
247,500 passengers. With improved 
regularity and dependability of service, 
the figure should be topped in 1950, 
Patterson declared. He sees further 
gains in mail, freight and express vol- 

During 1949, United operated about 
97.5 percent of all scheduled flights. Of 
these, about 96 percent left on time or 
within 1 5 minutes of schedule, and 73 
percent arrived at their final destina- 

schcduled. 


Compared with 1948, this perform- 
ance showed improvements . or 1 per- 
cent in flights operated, 3 percent in on- 
time departures and 24 percent in on- 

► Less Personncl-Patterson noted that 
UAL operated with an average of 10,- 
043 employes during 1949 against an 
average of 10,822 in 1948— a reduction 
of 7 percent. Even so, available ton- 
miles increased 10.5 percent. 

Partly responsible for the increased 
economy and efficiency was the grow- 
ing experience of employes. By the end 
of 1949, 2.2 percent of all employes 
had been with United more than 20 
years, 12 percent more than 10 years 
and 38 percent had been with UAL 
more than five years. 

During 1949 (with December esti- 
mated) United flew about 1,353,046,- 
000 revenue passenger-miles, up 1 1 per- 
cent over 1948. Revenue plane-miles 
flown decreased 5.5 percent from previ- 
ous year’s figures. 

Contributing to UAL’s passenger 
traffic increase was extensive use of the 
reduced-rate, first-of-thc-week family 
plan which accounted for about 10 per- 
cent of the company’s passenger-mile 
total. 

Air freight volue totaled about 24,- 
307,000 ton-miles in 1949, up 23 per- 
cent over 1948. Airmail ton-miles 
totaled 11,088,000, up 14 percent, and 
express ton-miles 6,578,000, down 11 
percent from last year. About one-third 
of the air mail total consisted of parcel 

WAL in Black 
For Third Quarter 

Western Air Lines completed the 
first nine months of this year well in 
the black, showing a net profit of $349,- 
194, compared with a loss of $391,762 
in the same 1948 period. 

President Terrell C. Drinkwatcr said 
operating revenues gained $574,890 
over the first three quarters of last year 
while operating expenses decreased by 
$340,847. Only exceptions to the 
downward cost trend were in flying 
operations (reflecting increases in pilots’ 
pay, gasoline and insurance expense) 
and in depreciation charges (which rose 
because of the greater number of planes 
owned and operated). 

► RFC Loan— Drinkwater said the re- 
cently- approved extension and revision 
of WAL's Reconstruction Finance Corp. 
loan would mean a difference of about 
$1 million annually in payments and 
will reduce the annual principal pay- 
ments to approximately the equivalent 
of the carrier’s annual depreciation 
charges. 

Under revised terms of the loan. 
Western will pay RFC $849,000 a year 
with any unpaid balance becoming due 



American Airlines, which recently proposed passenger DC-6s. At the same load factor 

a new transcontinental air coach service at with a 70-passcnger coach-type DC-6, AA’s 

4i ccnts-a-mi. fares, has disclosed these cost cost per passenger mile on the transcon- 

fignres for its DC-6 operations, based on last tincntal haul presumably could be brought 

April's experience. The data show that on below 3 cents. If CAB approves, American 

the 2400-mi. coast-to-coast run the cost per plans to start coach operations with 70- 

passenger mile flown (with a 69.7 percent passenger DC-4s on Dec, 27, following up 

load factor) was about 3.7 cents. This cost with high-density DC-6s to go into opera- 

is based on American's conventional 52- tion next spring. 
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on Dec. 31, 1952. Previously, the car- 
rier had been making repayment at a 
rate of about $1.8 million a year, with 
part of the loan becoming due for pay- 
ment in 1950. 

Western reported its break-even load 
factor was 47.99 percent for the first 
nine months of this year, compared 
with 60.82 percent for the same 1948 
period. Break-even load factor for the 
third quarter of 1949 alone was only 
41.15 percent. 


Joint Study Probes 
Roads to Airports 

Civil Aeronautics Administration and 
the Bureau of Public Roads have begun 
a joint study aimed at speeding up 
ground transportation to and from air- 

CAA Administrator D. W. Rentzel 
said the two Federal agencies are in- 
terested in improving the volume ca- 
pacity of city-to-airport highways for 
the benefit of all road users, whether 
or not they are aiiport patrons. He 
added that CAA will rely heavily on 
the Bureau of Public Roads and on state 
highway departments for data helpful 
in implementing its program for im- 
provement of ground transportation 
phases of air travel. 

► Markers Helpful— Regular highway 
funds will be used under the joint pro- 
gram since no CAA money is available 
for roads away from the airports. Rent- 
zel said that in many instances ground 
travel from downtown city areas to air- 
ports can be speeded merely by install- 
ing low-cost directional markers which 
point out the shortest route to the par- 
ticular airport. 

In a survey of 59 major U. S. airports 
made last winter, the American Road 
Builders’ Assn, found that 49 of the 
fields are 20 minutes or more from the 
center of their respective communities. 
Twenty-three of the 59 fields are 30 
minutes or more distant from down- 

ARBA claims ground travel time can 
be cut an average of one-third by pro- 
posed limited access express highways 
between the points. 


Planes vs. Ships 

U. S. Immigration and Naturalization 
Service reports that of 1,968,424 per- 
sons traveling overseas to and from for- 
eign countries during the fiscal year 
ended last June, 1,057,750 traveled by 
air against 943,419 by ship. In fiscal 
1948, 1,810,061 persons moved through 
U. S. Customs, of which planes carried 
943,419 and ships 866,642. 
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Fast Detection, 
No Thermal Lag 
With Fenwal 


Aircraft 

/ 

Fire/Detectors 




More and more aircraft manufac- 
and operators prefer Fenwal air- 
craft fire detector systems. Based on an 
entirely new principle of fire detection, 
these systems combine best features of 
rate-of-rise and fixed-temperature de- 
tectors for fast detection. You get con- 
stant, positive fire protection in all 
Low cost. No maintenance prob- 
lem. Simple push-button circuit check. 
No bulky panels, relays or supervisory 
instrumentation. 


■■■■■V 

Further information 

FENWAL 
INCORPORATED 

77 Pleasant Street 
Ashland, Massachusetts 
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Alaskan Nonskeds Voice Protest 

They decry “oppressive” Federal regulations which now 
make passenger carriage economically impracticable. 


Nonscheduled carriers on the Pacific 
Northwest-Alaska route have lodged a 
bitter protest with Alaskan Governor 
Ernest Gniening against “oppressive” 
regulatory moves by federal agencies 
in Washington. 

Amos Heacock, president of the In- 
dependent Air Carriers' Conference of 
America and head of Air Transport 


crator based at bcattle. told Gov. 
Gruening that all but one of the non- 
skeds serving Alaska arc now involved 
in CAB enforcement action for al- 
legedly flying too frequently and 
regularly. 

► C-46 Restrictions— In addition, Hea- 
cock declared, new CAA operating 


limitations affecting passenger-carrying 
C-46s cut the permissible payload for 
these craft so much on the Alaskan 
route as to make flights economically 
impracticable. 

Together with 1ACCA counsel John 
J. Klak, Heacock recently conferred with 
CAA and CAB officials in Washington 
and announced that an interpretation 
of the C-46 ruling had been obtained 
which will permit operating the craft 
at the full 45,000-lb. maximum gross 
weight. 

At least one transcontinental non- 
sked grounded its C-46 equipment 
after CAA announced the new operat- 
ing limitations. 

Heacock told the Alaskan governor 
that new runway length requirements 
prevented nonscheduled C-46s from 
using the only civilian airport at An- 

Hc’addcd that the available military 
field is restricted to 450 civilian land- 
ings a month— all of which have been 
previously allocated. 

► Harassment Seen— The IACCA pres- 
ident said Alaskan nonskeds “cannot 
possibly continue to cope with the in- 
creased harassment and destructive regu- 
lations of CAB plus the millions of 
dollars of taypayers funds poured out 
in support of the closed monopoly 
of our scheduled (certificated) com- 
petitors." 

IACCA told Gov. Gruening that 
member lines serving Anchorage and 
Fairbanks will agree to post bond to 
transport the mails to these points 
under contract with the Post Office 
Department for SI per year if no sub- 
sidy is granted their scheduled com- 
petitors. The nonsked organization 
claims that mail revenue received by 
certificated lines operating to Alaska 
has in many cases exceeded passenger 

► Report Hit-Hcacock declared he had 
information that the CAB examiner’s 
report in the pending Alaska service 
case will recognize the need for addi- 
tional cargo service to the territory 
beyond that now provided by certifi- 
cated carriers. But he said the report 
would deny the need for additional 
low-cost passenger service in the Alaska 
region. 

According to Heacock, any action 
confining nonscheduled carriers to 
cargo transportation would destroy the 
irregulars. He said that there is prac- 
tically no southbound cargo from 
Alaska and that the more remunerative 
passenger service makes it possible for 
nonskeds to maintain unsubsidized 
freight operations. 

If nonscheduled lines arc put out of 
business through a ban on passenger 
flights, freight rates charged by certi- 
ficated lines on the Pacific Northwest- 
Alaska run will skyrocket, Heacock 
warned. 


Castings of 
Wright q uality 
now available...' 



Wright Aeronautical o 
complete foundry foci 
Aluminum and Mi 

Wright Aeronautical now provides complete foundry facilities 
lo manufacturers in need of high-quality aluminum and mag- 

11) Our foundry has "specialized in the production of light- 
weight, top quality castings for aircraft engines for 27 years. 
(2) Our skilled inspectors maintain a rigiil control on quality 
through full metallurgical analysis ami precision inspection 
of all casting fabrication. 

This modern foundry has the capacity and equipment to make 
castings in almost any desired quantity, size, type or design, 

Wright Aeronautical Foundry Offers 

1. A eoinplele wood and metal pattern shop equipped to 
handle the most intricate foundry patterns. 

2. A materials laboratory for testing and approving all mate- 
rials used in casting fabrication. 

3. Equipment for handling both green and dry saml castings. 

4. Accurate temperature control during melting and pouring. 

5. Precise dimensional and finish inspections, utilizing Fluoro- 
scope, X-ray and other precision tools. 

6. Complete equipment for heat-treating finished castings. 

7. Facilities for all surface treatments— anodizing, dichromat- 

8. Prompt deliveries and competitive prices. 
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WHAT, NO VIDEO? 


New control tower at Reno, Nev., airport 
presents this interesting picture. Operated 
and equipped by the Civil Aeronautics Ad- 
ministration, the unit is expected to set the 

similar size. United Air Lines, which op- 

angled windows and complete VHF and 
telephone facilities. Visible are VHF rc- 



Colonial Suffers 
Court Setback 

Colonial Airlines has taken a major 
setback in its court fight against the 
U. S.-Canadian air transport agreement 
of last June which gave Trans-Canada 
Air Lines a competitive route to operate 
on the run between Montreal and New 
York. 

In a two-to-onc decision, a special 
U. S. court in Washington, D. C., dis- 
missed Colonial’s suit, which contested 
the constitutionality of the foreign air 
carrier permit sections of the Civil Aero- 
nautics Act; charged that the U. S.- 
Canadian pact is invalid; and asserted 
that granting U. S. routes to TCA vio- 
lates the anti-trust laws. Colonial also 
claimed that its vested property rights in 
the New York-Montreal route were be- 
ing taken away without due process of 
law by virtue of a conspiracy by CAB 
members. 

Earlier, Colonial had obtained a tem- 
porary injunction preventing CAB 
from making any recommendations on 
the TCA case to President Truman, 
who must approve new foreign air car- 
rier permits. Colonial now plans to 
take its case to the U. S. Circuit Court 


HendiX Brings You 

Motors that Really Meet 

AN m /l/l m fOd and A/\i'/H‘40 



be nois 


dds a new series to its already famous line of small D.C. 
led to meet the latest government specification — ANM-40, 
with specially shielded brush boxes and equipped with 
e filters tailor made for each specific type, are guaranteed to 


e free within spec: 


megacycles for conducted noise, and fro 

tained throughout the required ambient 
temperature range of — 55°C. to +71°C. 
Light, compact, and highly efficient, these 
tiny motors are available in a wide 
variety of horsepower, speed and torque 
ratings. Send your detailed requirements 

be glad to forward typical performance 
data and other engineering information. 


r the range from .15 I 
.2 to 156 megacycle! 


for 


When only the best is good enough, 
choose Bendix motors for : 
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of Appeals. President Sigmund Janas 
claims Colonial would lose $1 million in 
revenues annually if TCA operates the 
Montreal-New York route. 


Doolittle Urges 
Jet Liner Action 

James H. Doolittle, wartime leader of 
the Eighth Air Force and now vice 
president of Shell Oil Co., wants all 
U. S. government and civilian agencies 
interested in aviation to join in evaluat- 
ing America’s present position in the 
commercial jet transport field and in 
plotting a course of action. 

"If it is determined that govern- 
mental assistance is necessary to start 
work now on construction of U. S. jet 
transports, that help should be pro- 
vided,” the former speed pilot told the 
TWA management club in Kansas City. 
According to Doolittle, one of the chief 
reasons Great Britain is so far ahead of 
the U. S. in jet transports is a wartime 
decision in which it was agreed that 
America, because of its relative safety 
from bombing and its mass production 
techniques, would build aircraft for Al- 
lied combat units, while the British con- 
centrated on jet-engine research. 


Three-Union Battle 

The Air Line Stewards and Steward- 
esses Assn., an affiliate of the Air Line 
Pilots Assn. (AFL), plans to make an 
all-out effort to wrest representation 
rights of Pan American Airways stew- 
ards and stewardesses from the volatile 
Transport Workers Union (CIO). 

Recent expulsion of a group of TWU 
officers culminated in the formation 
of a new left-wing splinter organization 
-the Federated Air Line Workers of 
America. The latter union, unaffiliated 
with either the CIO or AFL, is seeking 
certification as bargaining agent for Pan 
American’s flight attendants in a forth- 
coming representation election. 

ALSSA says its entrance into the 
fight, making it a three-way battle, offers 
PAA flight attendants a ‘‘conservative’’ 
union which already represents stewards 
and stewardesses on 14 of the scheduled 
airlines. 


Service Stopped 

Chicago & Southern Air Lines’ appli- 
cation to abandon service to Peoria and 
Springfield, 111., on economic “rounds 
has been approved by the Civil Aero- 
nautics Board. Decision on the carrier’s 
request to eliminate Bloomington, 111., 
as an intermediate point on its routes 
was deferred. 



Lord Dynafocal engine mount- 
ings have kept pace with 
changes in engine design, to 
provide suspension systems 
which combine every possible 
safety feature with relaxed 
comfort for passengers and 
crew Scientific design and 

minimum weight for required 
strength. 
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Examiner Reports 

A recommendation that Southern 
Bus Lines, Alexandria, La., be given a 
three-year certificate to operate 1500 
miles of feeder air routes in the lower 
Mississippi Valley area has been made 
by Civil Aeronautics Board examiner 
Ferdinand D. Moran. 

In his report on the reopened Mis- 
sissippi Valley and Southeastern States 
route cases, Moran said the bus oper- 
ator should be permitted to carry pas- 
sengers, property and mail by air be- 
tween Memphis and New Orleans; be- 
tween Jackson, Miss., and Mobile, Ala.; 
between Shreveport and Monroe, La.: 
and between Lake Charles, La., and 
New Orleans. The links include various 
intermediate points. 

► Bids Rejected— Moran recommended 
denial of other applications for new 
local service in the lower Mississippi 
Valley made by Trans-Texas Airways. 
Southern Airways and Magnolia Air- 
ways and Aviation Co. The examiner 
said that if CAB authorizes the service 
recommended it should institute an in- 
vestigation to determine if the public 
convenience and necessity requires sus- 
pension of Delta Air Lines’ services at 
Meridian and Hattiesburg, Miss., and 
the substitution of feederline service. 

In its original decision in the Missis- 
sippi Valley case in December, 1947. 
CAB said Southern Airways, Birming- 
ham, Ala., should operate feeder routes 
between the two points, Memphis and 
New Orleans. 

The Board later rescinded the award 
and reopened the case. 

► Resources Eyed— Moran recommend- 
ed against giving additional links to 
Southern Airways, which now operates 
1367 miles of east-west feeder service 
between Memphis, Birmingham, Char- 
lotte, N. C., Atlanta, Ga., Jacksonville, 
Fla., and Charleston, S. C. The exam- 
iner indicated that both Southern Air- 
ways, and Trans-Texas Airways lack 
sufficient financial resources to initiate a 
major expansion of their existing short- 

Southern Bus Lines contemplates op- 
erating an integrated bus-air system. 


SHORTLINES 


► All American— Has inaugurated serv- 
ice to Jamestown, N. Y., on its feeder 
route between Pittsburgh and Buffalo. 

► Arrow Airways— The large irregular 
carrier, based at Lomita, Calif., has been 
ordered by CAB to show cause why its 
letter of registration should not be re- 
voked for knowing and wilful violations 
of the civil Aeronautics Act. Carrier 
has been active on the transcontinental 
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METAL TUBING 
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SEARCHLIGHT SECTION 


Designers & Engineers 


HELICOPTER PILOTS 


UNITED HELICOPTERS, INC. 


POSITION WANTED 



IMPiii 

BUSINESS OPPORTUNITY 



PIASECKI 


WANTS 


Top 

Flight 

Engineers 

for- 


• AIRCRAFT DESIGN 

■ MECHANICAL DESIGN 

• STRESS ANALYSIS 

■ WEIGHT ANALYSIS 

• STATIC and 

• DYNAMIC TESTING 

Truly exceptional opportunities await qualified engineers who are inter- 
ested in Design and Development of Tandem Rotor Helicopters. Long 
term program for both the Air-Force and the Navy. Excellent working 
conditions. 

Write, Giving Age, Experience & Education to 

PIASECKI HELICOPTER CORP. 

MORTON, PA. (Philadelphia Suburb) 


ACCESSORY OVERHAUL INDUSTRIES, Inc.^fj 

• AUTHORIZED STROMBERG SERVICE STATION ‘ 

FOR THE BENDIX PRODUCTS DIVISION 





,SH^ G - T = k , N .V.| 


TEMPLATES 

‘"Mr 
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GIGANTIC BID SALT 

LARGEST OF ITS KIND— OPEN TO THE PUBLIC 
TRAINLOAD W.A.A. RELEASED SURPLUS 
AIRCRAFT COMPONENTS — MATERIAL — EQUIPMENT — ENGINES 
MORE THAN 200 LOTS 


IE FOLLOWING AIRCRAFT ENGINES 


FURTHER ANNOUNCEMENTS WILL FOLLOW • WRITE FOR BROCHURES 
BIDS WILL BE OPENED 10:00 A.M., JANUARY 24, 1950 
PAGE AIRCRAFT INDUSTRIES 
CIMARRON FIELD (20 Mllei West Oklahoma City! 

P. O. Box 535 Phone 9-7388 Oklahoma City, Oklahoma 


DOUGLAS PARTS and COMPONENTS 

$1 ,000,000 Inventory Of DC -3 Material 

Maintenance And Inspection 

Overhaul Of Aircraft And Components 
Interior Conversion 

Plastic Manufacture 
Sales And Service 
Storage 

AERODEX, INC. 

Affiliate at LBS Aircraft Corp. 


DOUGLAS and LOCKHEED 

Cargo - Passenger - Executive 
Choice Of: Engines - Interiors - Equipment 

1 820-1 8 3 0-2800- Engines 

All Models — New Or Overhauled 
Complete Inventory: Lockheed Airframe Parts 
Accessories — Propellers — Parts 

LBS AIRCRAFT CORP. 

Affiliate of Aerodex, Inc. 


Phone 88-5257 


AIRCRAFT & ELECTRONIC 
EQUIPMENT 

As a leading supplier we offer a 
complete line of 

BRAND NEW INSTRUMENTS 

FLIGHT I, NAVIGATION INSTRUMENTS 
a8tomat!c T pi IJ lots Ts 

precisTon autosyns 

RATE GENERATORS 


TORQUE AMPLIFIERS 


WUX Great Neck, N. Y. 

INSTRUMENT ASSOCIATES 


BEECHCRAFT 


LODESTARS 


4— Cargo. 12 volt 
10 — Airliners & passenq 
3 — Basic DC-4, sixty pc 


TWO DOUGLAS 

C-53's Converted to DC-3’s 

SSI 



KIRK KERKORIAN 

5901 West ImpcjIal^Hwy. 


A-35^ BONANZA 
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STRICTLY PERSONAL 

FLOP-EARS ON A RUNWAY-Strictly Personal Reader B. M. Hackedorn, 
Aviation Sales Division of Humble Oil & Refining Co. at Houston, thinks we 
should recognize the journalistic abilities of A1 Harting. Al, as Manager of Adver- 
tising & Public Relations for Southwest Airmotive at Dallas, wrote a story in the 
company's house organ that starts like this: 

"Although CAA has issued no official statement, observers on Love Field are of 
the opinion that all runway mules should (1) Be painted international orange, with 
black stripes, and (2) Carry two-way radios. A waiver of Rule 1 might be granted 
in the case of zebras." A flop-eared visitor wandering about the field, with Slick 
Airways' T. J. Smith in hot pursuit on a bicycle was the culprit inspiring the news 

“Stopping in the middle of a runway to look up and grin at the chagrined boys 
in the tower, the mule presented a fine, broad-beamed target for a radio-less Cub 
which floated on down for a landing. As the bug-eyed pilot veered out at him 
the mule deftly sidestepped. Airport Manager Dick Waldron, an old hand at 
coping with odd traffic problems, steamed out of his office to get the unwanted 
stranger by the ear. Pilot Poddy Parish ventured the opinion the mule may have 
been the spirit of a deceased, old-time flyer, a prankish QB." 


SNAPPY TAKEOFF-Ed Ryan of North American Aviation tells about Capt. 
J. T. “Chick” Hayward’s quip to his distinguished passenger, one Secretary of 
Defense Louis Johnson. Hayward is skipper of the Navy's composite squadron 
VC-5 and was just ready to fly the Secretary off a carrier with a JATO-cquipped 
Neptune, Chick wound up his briefing with, “And if we lose one of these engines, 
Mr. Secretary, the Navy will get a flush-deck carrier whether von approve of it 


WHAT'S NEW 


New Books 

“Principles of Aerodynamics”, by 
James H. Dwinnell, is an up-to-date 
introduction to the theoretical and prac- 
tical aspects of aerodynamics suitable for 
an undergraduate. Experimental data 
are included for comparison with theory 
rather than for handbook use. Ex- 
plained are aerodynamic principles and 
their verification by recent test data. 
Detailed discussions are included of 
such topics as Reynolds number effects 
on various bodies; subsonic, transonic, 
and supersonic characteristics of aero- 
dynamic bodies; theory of airfoil prop- 
erties, etc. Numerical examples are used 
to clarify explanations. Profusely illus- 
trated, the volume also has several ap- 
pendices containing tables and charts, 
a bibliography, and index. The author 
is assistant professor of aeronautical 
engineering at the University of Wash- 
ington. Published by McGraw-Hill 
Book Co., 330 W. 42 St., New York 
IS. N. Y. Price $5.50. 


TYPOGRAPHICAL ERROR IN CAFE-Gerry Casey of Seattle tells us about 
the inconspicuous sign he saw in one of the nearby airport cafes: “I’M A JET 
PILOT . . . WATCH MY ASCEND!” We think this is very funny because to be 
grammatical it should really say, “Watch my ascent." 


SLATTERY COMES THROUGH— It happened several months ago but Grace 
Bicrmann, Assistant Chief of CAB’s Public Information Section, thinks it's still 
a good story. 

"The girls in the office here think their boss, Ed Slattery, knows all the answers. 
During the GCA flight demonstrations in CAB's Douglas executive transport from 
the Washington National Airport, which was held for the special benefit of ladies 
attending the Aviation Writers Assn, convention, the first group of 12 feminine 
visitors anxious to see Washington from the air marched through Hangar 1 and 
out to the field, where their spokesman introduced herself to Mr. Slattery and then 
asked firmly. “Can you tell us where the ladies' room is? After 30 seconds of shock, 
looking all down tfie long hangar line at Washington National where no ladies 
worked, the boss waved them over to the ramp: 'You will find,' he said, ‘that 
the Civil Aeronautics Board maintains all conveniences on board its airplane.’ ” 


SCIENCE ATTACKS THE SHINY NOSE-It always shocks us whenever we 
hear that ladies read this column, and we constantly get evidence that they do. So 
for our feminine division we report that a press release from Trans-Australian 
Airlines promises to do something about their lady passengers' shiny noses. 
“Women passengers have been embarrassed and cosmeticians concerned at the 
fact that at altitudes of 10,000 feet and over noses develop a high, inescapable 
shine. This is because at high altitudes the pores of the skin open and even care- 
fully applied make-up melts away. Now, TAA plans to send its hostesses to lead- 
ing beauty specialists for advice, so a cup of tea offered by the air hostess may be 
accompanied in future by tactfully-murmured advice to madam about her 
disappearing complexion." 


WHEN’S A B-29 A B-50?-Not the time we said it was 
Oct. 31 issue a picture caption writer slipped and presto 
Al Dunn, Manager of the Dayton office of Goodyear’s Avia 
Of you m’friend. I’m truly ashamed. 

The aircraft below is improperly named. 

The tail ain’t right and the scoops ain’t nifty. 

Come now', McSurely, that no 13-50. 


s, unfortunately. In our 
) came this poem from 
ation Products Division: 


— R.H. W. 


Technical Literature 

Technical development reports avail- 
able from the Civil Aeronautics Admin- 
istration: “Impact Testing of Aircraft 
Windshields by Means of a Dropping 
Projectile”, “A Rotating Goniometer for 
the Low Frequency High Power Omni- 
range”, “A Method of Measuring Mod- 
ulation Percentage by Using an Oscil- 
lator-Mixer-Amplifier and Oscillo- 
graph”. Write: CAA, Technical De- 
velopment, Indianapolis, Ind. 

“Aeronautical Instalments and Ap- 
paratus” is catalog of Peravia, Ltd.. 
Bcmc, Switzerland, illustrating and 
describing special measuring, control- 
ling, and safety devices made by com- 
pany for aviation purposes. 

"The Chek-Chart Story”, is brochure 
describing Chek-Chart Corp.’s, activities 
in compiling and preparing lubrication 
data for the oil and automotive indus- 
tries, including aviation. Write Chek- 
Chart Corp., 31 E. Congress St., 
Chicago 5. 111. 

"Material Handling-At the Ma- 
chine” is 16-page booklet pointing out 
proven ways of positioning materials to 
save unnecessary handlings during pro- 
duction. Two illustrative process charts 
illustrate method of determining extent 
of handling operations from receipt of 
materials to shipment of finished prod- 
uct. Write: LYON-Raymond Corp.. 
11162 Madison St., Greene, N. Y. 
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EDITORIAL 


Creeping, Advancing Bureaucracy 


Acceptance of subsidy nullifies the airlines’ plaint of 
bureaucratic over-regulation; aircraft manufacturers watch 
the trend toward domination of research and design by the 
Federal government; the Eastern railroads raise passenger fares 
again and we hear more warnings of another step toward 
socialization of all transportation; CAA takes steps toward 
financing advances in light aircraft design and the lightplane 
industry cries "government interference with business.” 

Aviation Week believes important the challenging 
address by fames F. Byrnes before thirteen Southern gover- 
nors. summarized below. It holds many a significant thought 
for aviation, whether manufacturing, transportation, or 
operations. — R.H.W. 

Our first line of defense is not the Elbe or the Rhine; it is a 
sound, solvent American economy. And that economy is now 
threatened. 

The spirit of self-reliance that animated the early settlers and 
for more than a century inspired our people to exercise their initia- 
tive and develop this country, while preserving their independence, 
is unfortunately departing from the people. 

Too many people arc asking the Federal government to perform 
the functions of state governments. Too many people want to 
lean upon the government, forgetting that the government must 
lean upon the people. Too many people are thinking of security 
instead of opportunity. They seem more afraid of life than of 

We arc engaged in a cold war with the Soviet Republic. It is a 
clash between two ideologics-our system of free enterprise and 
Russia's communism. 

You cannot convince people who are inclined to communism of 
the superiority of our system of free enterprise merely by talking 
about a high standard of living. In this world there arc millions 
of people who arc more interested in liberty than in luxuries. 

We must emphasize the freedom of the individual who by Iris 
initiative has made America prosperous. And we cannot very well 
boast of freedom under the American system if we are going to 
change that system and force the people to surrender more liberties 
to a centralized government. 

When we see the states of Western Europe and Great Britain, 
which have embraced socialism, unable to stand on their own feet 
and the very existence of their governments dependent upon the 
taxpayers of the United States; it would seem prudent for us to 
hold fast to our system of government that has proved efficient in 
war and in peace, and put our financial house in order. 

Instead of that, we are threatened with the concentration in 
Washington of the powers of local governments, including police 
powers, and with the imposition of creeping, but ever advancing 
socialistic programs. To pay for these costly programs we are 
going to borrow more money. It is well to remember that if we 
but stumble there is no Lend-Lease or Marshall aid for us. 

Many people arc disturbed. But those who look with fear upon 
the trend of political thinking may as well be realistic. They should 
realize that if a proposal for the spending of money is authorized 
by the Congress as promoring the general welfare clause of the 
Constitution, it will be sustained by the Court. Therefore, those 
who wish to preserve people’s rights and prevent the gradual 
absorption of local governments by a big government in Washing- 
ton, with resulting restrictions upon our liberties, should look to 


It will serve no useful purpose to argue to them about the repeal 
of Federal aid laws which are in operation and to which operation 
the states have adjusted their budgets. But we can oppose their 
expansion until our budget permits it. And we can oppose the 
adoption of new and costly programs that other governments have 
tried and now wish to abandon. 

It will serve no useful purpose to spend one's time in criticizing 
the political parties or individuals responsible for the growth of 
the Federal aid system. No party or individual is entitled to a 
monopoly of the blame or credit. 

Wc would not have an over-expanding government if the people 
were conscious of the taxes they are paying to the Federal govern 
ment. When the government required employers to withhold 
income taxes from employes, the government pnt the worker to 

In the last fiscal year in peace time, the Federal government 
collected $38 billion in taxes. The government did not live 
within its income. Wc spent $40 billion, and had to borrow $2 
billion to pay our current bills. 

We arc continuing to spend more than our income. Without 
adopting any of the various new programs urged by those in power, 
it is conservatively estimated that during the fiscal year, which will 
end June 30, 1950, wc will spend $5 billion to $7 billion more 
than our income. If Congress adopts those new programs no man 
can tell exactly how much we will have to borrow, or from whom 
we will borrow it. Wc do know the next generation must pay it. 
All of us should think more of the next generation and less of the 
next election. 

The spenders, while deploring deficit spending, assert as an excuse 
that there was deficit spending during the Roosevelt administra- 
tion. Thai would not necessarily make it right. But who can forget 
that in 1933 the banks of the nation were closed, farmers whose 
mortgages were foreclosed were deserting the farms, factories were 
idle and the unemployed walked the streets hungry? 

the difference. Today the banks have more money on deposit 
than ever before in peacetime history. Farmers are reasonably 
prosperous. Few factories are idle. More men are employed than 
ever before and the people are better fed and better clothed. It 
is rightly said wc have "unexampled prosperity.” If our government 
cannot now live within its income, what will it do should we have 
a serious recession in business? 

To justify spending more than our income, some persons speak 
of what the government is doing for the 'little fellow.” The 
government is making the small man smaller every day. 

The average working man must work 47 days a year to earn the 
money necessary to pay his taxes to the Federal government. 
That is almost one day out of every week. If the new programs 
now seriously proposed should be adopted he will have to pay in 
taxes the equivalent of his wages for an additional 20 days, making 
67 days he will work each year for the government instead of for 
himself and his family. 

If the spendeis really want to help the little fellow, they should 
allow him to keep more of the money he gets for his labor to 
spend as he pleases, instead of having it taken from him and sent 
to Washington to let bureaucrats spend as they think it should 
please him. 

Men intoxicated with power will never voluntarily surrender the 
power to spend the money of other people. Human nature does 
not change. 
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Why the Fighting “Parasite” has a canopy of “Lucite” 


MCDONNELL’S 6 REASONS FOR CHOOSING "LUCITE" 
WHEN DESIGNING BOMBER-BORNE XF-85 


The McDonnell XF-85 is a new- type 
"parasite” aircraft . . . has made numer- 
ous successful flights operating from a 
modified B-29 mother plane. Here’s why 
McDonnell and the fabricator, Swedlow 
Plastics Co., of Los Angeles, Calif., chose 
Du Pont "Lucite” acrylic resin for the 
canopy of this revolutionary plane: 

1. "Lucite" is crystol dear. ..can be 
produced to surpass government spec!- 

2. "Lucite" is strong and tough — ten- 
sile strength 7-8,000 p. s. i. ... flexural 
strength 12-16,000 p. s. i. 

3. "Lucite" is light in weight ...op- 


DU PONT 

LUCITE' 



sunburning rays. 

5. "Lucite" resists weathering ... is 

6. "Lucite" is workable... can be 

into deep compound curves without 
special tools. 

Have you a need for a strong, transpar- 
ent material? If so, remember the prop- 
erties of "Lucite.” Mail coupon below 

other Du Pont plastics. 


E. I. du Pont do Nemours & Co. (Inc 
Polychemicals Dept., Plastics Sales 
Wilmington 98. Delnware 



j" that have been partially 
painted with black lacquer. These knobs 
are spotted along the illuminated fuel flow 
lilies and are^ design, t hal t he light 

slant Iv check the source of his fuel supply. 
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Two pounds — five pounds — ten pounds! General Electric engineers care- 
fully simulate operational altitude pressures at West Lynn, Mass. This 
compressor test (scale model) is part of G.E.’s multi-million dollar 
Research and Development Laboratory, built to insure dependable turbo- 
jet engines with high performance. 

Speaking of pressure, there’s plenty being put on production at both 
our Lynn and Lockland plants. Total engine output has steadily in- 
creased since the first I-A engine was produced in 1942. What’s more im- 
portant this production is continuing to increase. 

You can depend on aviation products engineered and manufactured 
by General Electric, whether they’re turbo-jet engines, instruments, or 
any of a number of others. If you’re not familiar with our equipment for 
the aviation industry, phone or write your nearest G.E. representative. 
Apparatus Department, General Electric Co., Schenectady 5, N. Y. 
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